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PHASE I - FISH STUDY ;
John F. licClain, Jr.

I TRIDIJCTION

Phase I of the 1969-1970 Estuarine Inventory consisted of
a survey of the fishes of the Great Bay-llullica River System and, to
a leéser extent, the .laurice and lrianasquan hkivers. The obJject was
to détermine what species of finfish, at some stage in their life

cyclé, utilize our estuarine waters.

ACKNOWL=DGE{ ENT3

Ronald White initlated this Phase of the project and was of
great assistance to me when I took over. Paul Hamer and “alter
iurawskl contributed their knowledze. Ted retzger, Harry Bustard,
James Leonard and Bussell Tilton assisted with the field work. Ted
hetzger 2lso assisted in the analysls of the data. Ottawa Pullen
sorted and identified the plankton. John i.akal collected the hay

and June plankton samples.

NETHOOS AlN) MATERIALS

All sampling was done with a 300-foot bag seine, ten feet
deep. The dimenslions are as follows: top line 3/16" nylon with
3 x 1}* spongex floats every 18 inches; bottom line double ;* nylon
with #9 leads every 18 inches; outer wings =ach 75 feet long 1*
stretch mesh Style f4; inner wings each 55 feet long 5/8° stretch
mesh 3tyle #4; 15 feet on each side of bag 3/8" stretch mesh Style #4;
bag 10° x 10° 13/8" stretch mesh 2tyle #4. The seine was set from a
17" Boston .haler.

Five seining stations were utilized in the i.ullica River-

Great Bay Estuary, three in the Manasquan River and threé in the
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Maor;ce‘River (see Figures 1, 2. and 3_forﬁspeolflo0ldcations§,ﬁ¢The
etatioﬁS'were sampled monthly when possible. Datafﬁas Qolleoted as
folléﬁs:, thekcatoh was speclated each species-was welghed, meaeured.
and oounted if numbers allowed. Aliquot samples . were taken when in-
dividual ‘numbers. of any species were so great as to make proceseing
othe entire cateh 1mpractical. The subsamples. were counted and
me&sﬁred and the data adjusted‘aoc0rdingly. Surfacelwater tempera—
ture; were taken at eaoh station with a pocket thermometer._ water
samples were taken and salinitles were run at the laboratory by

John Makai on a wide range salinity hydrometer. Wweather conditions

K
algo were recorded,

Plankton samples were taken at slx stations.- four in
Great ‘Bay and two 1n the uullica.iiver (s2e Figure 1.for speciflc
looations)g A plankton net rig, revised.from one used by DOyel as

repoited in Chesapeake 3cience, Vol. 5, No. 1-2, pp. 77=-90, Kar, -

June;196h, ﬁas constructed. It 1s designed to fish two one-meter
plaﬁkton riets simultaneously, one at the surface and one‘at the
bottom. Instead of.the large concreteﬂweight -and. cable used by
Dovel for his deep water work, two six pound grappling hooks at-
taohed to six feet of heavy chain and 5/16" polypropelene line were
uséd., In addition to these modifications, a lighted staff buoy was
addeéd for rilght work. | |
CMZeTnS.K.4Flowmeters+were_on order but arrived too late

to be used.

R SULTo AND DIoCJoSION '

§eié§péume@lﬁrea§4BangullicapRiMer;,‘

, Sixty;épeores~of‘f{ﬁfiahwwéfeﬁﬁékenhduriﬁg-théesampl{ﬁg»
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peribd. A 1list of the specles taken lncludins seientlfic and common
”’names is shown in Table 1.

Resultq by otation.

thtle Beach. This station 1s & sandy beach located just

_1nside Little Igz Inlet on the southern shore. The_bottom 1s herd L
sand. It is seinable at all tidsl stages. rhlrty-ohe speeiesdof e
flsh‘were taken at thils station (see Table 2). Silversides were the.
moséfebundaht. over 24,000 being taken, followed by bay anchovy,494i,'
strlted ki1llifish 602, and silver perch 571 (see Table 3). Four
speeies. the sand lance, smallmouth flounder. sheep?heed‘minnow'and |
permlt were taken exclusively at this station. The last.two specles
were taken once (Table 2),

. | The temperature during sempling(operations.ranged frod 46QF.
1n’ﬁevember to 77° F. 1n August, end the salinity from 25 /oo in
May to 31.8 °/oo in June and October (Table 4).

Cape Ho This station is located on the north side of

Gregt Bay. It conslsts of a peat bank covered with saltwater cord-
grass with a drop of about 4 feet. The bottom 13 prlmarily peat |
pieces, detritus and mud. The station was seined at or near high
tide to. minimize difflculties caused by the near Vertical bank and
lrreguler terrain., » ‘ ‘

' ‘Thirty-ene specieg of fish were taken at‘this station. The .
bayganchovy‘was_the most abundant,_ever 13,000 appearlng in the |
samsles. Silversldes were second in humber ; 6298, and silver perch
thlrd wlth 581 flsh taken. Agaiﬁ silversides were taken in every
sample. The northern pipeflsh, northern puffer- and the winter
flounder were also common flshes at this station.} Two specles were
_taken only at this station' two red hake one in’ June 1969 and one

in Hav 1970. and one black sea bass in July 1969, °



L
Temperatures -during: sampling -ranged : £ roms: QO i 1n March
to %ho~r; in June and August. salinities from: 24 °/oow1nnMay to
31, 9 ®/o0"in July. . , } ‘ .

oy Graveling”Point This*Station?1§#lééé%@ﬂ@bn¥¢hbﬁhowthﬁ

shore of Great Bay" approximately 1.2 nautical milestbelow: the rtver
outh[ It 1s_composedvof sand -and .mud., It -was- originally qeinableu
at*a11%9x0ept low water. ‘In>Maréhwwewfoundman%oxsterﬁstakeginfminga
ingwbn*thé seiningﬂarea; 'we@ﬁere able-to - continue sthg: the .site by
seining:at ‘high tide. | ;
J' Twenty-four speciesof fish were ‘talken. Again*thé‘bay»an~
(6800)° and the silver perch (1261). Other”commonvspe@PFSwwere the
striped” klllifish northern puffer, oystertoadfiish and- winter floun-
der. '
| Théitémpefature«when*hauls were~made‘ranged’frbm.47°’F. in
Novémber'ahd darch to 78° F; in August. ‘The-sélinity ranged from
19 ©/o0 in: august to 28.9 © /00 “in June. _ ;
_ Landing Creek. This station is located on the southern
sldé of Great‘Bay approximately 2.4 nautlcal miles below the river
mcwth; "nysically it iz similar to Cape Homm, with the.excéption of
a tﬁo foot drop off the bank. The bottom is very 1rregular’and
covéred Wiéh large pleces of peat. It was seinable from two hours
béforémﬁrgh'tide'untll tw0*ﬁour9%&ﬂtET;
” ihe greateSt~numbef“Of'speé%éﬁwwasﬁtakén;at-thls:étatiqn
(33), asvw?11~asfthefmdst‘fish'(OVérhﬁbreoo)d The~bay=an¢hovy:aga1n
neads the list (over 40,000), ‘followed -by 'the silversides (121 é’). ,
SII§EfV?ETbh (932) and theoystertoadfish (L73). Other-common fish

were-thé“nbrfhérh~ptpeﬁféhy‘Aﬁlanﬁicﬂneédléftsh‘aﬁdfthe-mummich@g@
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-‘For:geven of the.33»species,.the catch atﬁLahding Creek constituted :
_;overguoivof_the total number of these species‘taken‘throughout the
year, | o | . |
. The temperature while sampling ranged from 38° P. in March |
to 76° F in August and the salinity from 13. 8 o/oo in may to 27. 59#3"
in July and October. ‘ o ‘ :
. Lower Bank. This station'isilocated at river mile 14 on
the northern bank of the Mullica Rivar Just downstream of the county‘
highway bridge. The bottom is mostly gravel with soms mud and a few
waterlogged stumps_and branches. ' The station~1s a spit of'land pro-;‘
Jecting downstream; It was not seinable at high tide asg it was com—r
pletely covered by water. | |
‘ ; Thirty species. were taken at this station. The four most
abundant species were the bay anchovy (4500), alewlfe (883), white |
perch (326) and golden shiner (212). | Other common species 1ncluded
the brown bullhead yellow perch white sucker and banded killlfish.
‘ The temperatures encountered during sampling rahged from
36° g ‘in December to 770'7. in June, and the salinlties from L1 °/oo

in December to 4.7 O/oo in September.

honthly Results:

June was the flrst sampllng month of the project year. Aii
stations were sampled, The temperature ranged from 70°v?. to‘7? F.'b
“and . the salinity rrom 3. 8 o/oo to 31.8 ®/00. ’Twentyefour specles
were taken, numbering over 23,000 (see Table 5). Ofithese, 95% were
‘bay;anchovies. 3%_sllversldes andkz% other., liost abundant of‘the
latter was the alewife (92 fish), followed by the northern puffer

\/1(75)..the bluefish (21) and the winter flounderv(18):(see‘Table 6).
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. In July 37 specles were téken; the greateBt-numbergforVany,

<‘ohe‘mpﬂ£h; However, the number of individual fish was the lowest of
 “thé1%hmhér.months. The reason was the lack of 1arge>numbérszof;bay o
aﬁchEYiéé and'silversldes. These épecies numberéd:ohiy 5825 fish in
- July és“oppoSed to 22'005 in June, 14,302 in Aﬁgu352ﬁ50.531“ih Septem-
"ber._and 20,152 1n October. Excluding these two, July's catéh was
“the” fhird largest of the year. Three sbégiés were -taken onl& in |
7Julyf- sea bass._sheepshead:minnow and the smooth,dogfiSh (Téble 5).
sdméJOf £he pore numerous species were the Atlantic needlefish, 32%
of"éﬁe year5s catch, banded killifish UL6%, bluefish 58%, hogéhoker
96%;- sennet 96%, striped killifish 78%, whlte perch 49%, and winter
i'flounder 40% of the year®s catch. The temperaturesransed.from 72 F.
vto_76 F. and the salinity =1 ©/o0 to 31.9 9/0o0. %
- iugust's sampling resulted in 16,000 fish comprising 34
‘lSpecies; Again'the majorlty were bay gnchovies and silversides. Ex-
‘fcluding these specles results in the highest-month;y.catch of the
Tyeaf; 2302 fish. -The highest temperatures were recorded thig month
5alsd; ranging from 740 to 78° , .The salinity rangéd,from‘igl /00
‘t6557 9/oo.x Two specles made thelr only appearance of the year, the
ibiadkﬁcrapﬁy at Lower Bank and the spot at Landing Creek and Little
“Beach. The alewife and the brown bullhead reached their highest
numbers in August: {440 and126.respectively). .. Other.common. species
“we‘é”the»silver perch, striped: killifisk, white perch,. . golden shiner.
@horthern«pﬁffer-andvAtlanticwneedleﬁish. L . |
| i ::;".._sfe}pvtfemb:‘er‘°-.'s;4.'c"a.tc’.hx;vﬁnumb.eredw 52;600.-fish;; b5, .O_OO of:. .whicgh
”?%eféiﬁdydéhCHbviesrandt5;4002@11&ers1des¢5“Ehreeggthqnnsﬁectes;alsg

=?%mp@a%éd-th*Iarge%hHMbersﬂa£s¢1Manupepch‘13774gstpipedaanthvyg350,

[F}
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and oyster toadfish 16i. Silver perch were taken at all four bay
stations,

Oyster toadfish were taken at all bay stations except Little
Beach where 1t was naver taken. Also, this was the only month oyster
toadf ish were taken at Lower Bank., The temperature at Lowsr Bank
was 64° P, and the salinity 47 /oo, 4ll striped anchovies were taken
at ﬁandlng Creek (temperature 64° F. ang salinity 25 ©/c0).

Thirty-three specles numbering 21,000 fish were taken in
October. Ninety-six percent were elther bay anchovies or silversides,
The other 4% consisted primarily of alewlves 310, silver perch 148,
and Atlantic menhaden 144. The alewives were taken at Lower Bank in
68° 7. water with a salinity of 3.8 9/co. Sixty-two were measured
and ranged from 8 to 12 cm. One hundred and fourty menhaden were
taken at Lending Creek. uater temperature was 68° F. and salinity
27.6 °/oo. Thirty-five were measured and ranged from 10 to 19 cms.
Phe other 4 menhaden were taken at Lower Bank. Seventy—one silver
perch were taken at Cape Horn (water temperature 65° F. and sallnity
30.8 %/00), 23 et Gravelilng Point (62° F. and 24,9 %/00), and 54 at
Ianding Creek (68° F. and 28 °/oo). [emperatures at the sampling
statlons ranged from 62° F. to 68° F., and salinity from 3.8 %/00 to
30.8 °/oo0.

Cape horn was not sampled in Jovember, Twelve specles
were taken at the remalning four stations. 3ilversides constituted
81% of the catch., Next ln abundance was the goldgn shiner 103,
followed by the sand lance 3%. Temperatures rangéd from h5° F. to
48° F., and salinity from 20.3 %/00 to 25.6 9/o0 (no salinity for
Lower Bank).

Only Lower Bank was sampled in December. The water tempera-
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ture-was_36° F. and the salinity « 1 o/oo. Seven 8pecles were ‘taken
numbering 66 fish, The solden»shlner'constltuted*68%;of’the;catdh.
This was one of the two months that white perch'wereunotftaken’at
Lowef:Bank.
| No sampling was done during January or ‘February beanse‘Of
the-wéather.and ice.

Jater temperaturesfdurlng-March;ranged'fromf38° Fa.t0'47° F.
and éalintty from 1 °/oo to .27.7 9/oo0. All.statlonSfexcept-Qittle
Beach were sampled, with over 300 fish taken. Silversides constiiuted
66% of the catch, followed by the -three -spined stickleback.; The
only pollock taken during the sampling year was a 3 cm. fry found in
a Landing Creek haul on uarch 10. The water temperature was 38° £.
and fhe.salinity 24 °/00.

Graveling Point was not sampled in ipril or .ay dué to the
abundance of striped bass fishermen.

In April the water averaged 10° warmer than in March. The
temperature ranged from 45°.F. to 57° F., and the salinity from g’1°/oo
to 28,2 °/dou Blueback herring appeared in the Landing Creek sample.
It was thelr first occurrence 'in any sample since the preceding June.
Silferstdes were the most s2bundant species, followed by the johnny
darter, yellow perch, blueback, zolden shiner, and windowpane. Fifteen
gspecles wers cakea [o1 & Sotai of 129 fish.

The temperature in|May*wa3“70° F. at Lower Bank and 5?° F. at
Landihg Creegk, an increase. of 189 Farand'léo'F. over April. 'No tem~
perature was taken at Little Beach or Cape:'Horn beceuse of a broken
thermometefa However, the temperature-at ‘the Flsh Ffactory, which is
epproxizately half way between the latter two stations, was 64° 7. on

the-sampling'day, This rise in temperature is reflected in thes nuaber
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of sﬁecies (28) and individuals (1721) taken. Bay anchovies and
silversides made up 47, of the catch, follow?d by sea herring 295,
nummichog 6/, and white perch 55,

| The bay anchovy was the most abundant species, constituting
617 of the 124,000 fish taken. It was taken at all statlons in
saliﬁities ranging from 2 ®/00 to 32 °/00, and temperatures from 38°
to 7?0 F. llext in abundance were the silversides, making up 32% of
the éatch. They were taken at all statlons in all sampling months
except December., 3alinlties ranged from -1 ©/oo to 30 ° /00, and
temperatures from 38° to 78% #., Third was the silve; perch, 3% of
the catch., It was taken at all bay stations. The Xnown salinitiles
ranged from 18 o/oo to A o/oo and the known temperatures from 48° F.
to 730 F. Tables 7 and 8 give the salinlty and temperature ranges of
some common specles, Length frequencies of 10 common specles are

given in Tables 9 through 15.

Seining - Manasguan kiver.

Three statlons were seined in the rdanasquan River during
June; July and sugust 1969, and April and kay 1970. Forty-six speciles
totaillng 28,600 individuals were taken. A list of the specles in-
cluding common and sclentific names is given in Table 16. The results
are summarized in Table 17. Followlng is a brief descrlption of each
station end the results. for specific locations, see Flgure 2.

Inlet. This statlon 1s located on the north shore of the
Manasquan River approximately 500 yards upstream from the Coast Guafd
Station, The bottom 1s sand and the depth at mean-low water 1s ten
feet., Over 20,000 fish were taken at this station; 18,900 were silver-

sldes (see Table 17). Other common species were the northern puffer,

-
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the winter flounder and the bluefish. The temperatures ranged'from
45° Fj,in.April to 75o F. in July, and salinity from 18.5 /oo in June
to 32‘9/00 in July (Table 18),

! Osborn 1sland. This station 1s located on the western side
of Osborn Island 23 nautical miles above the inlet. ‘The bottom is
sand and .the depth at mean low water is six feet. Silversides were
the méstunumerous specles - 1328 fish, followed by winter flounder,
weakfish.and bay anchovy. Temperatures ranged from 49° F. in’ aApril
to 76° F. in Lugust and salinities from 79 °/oo to 29.8 ©/00.,

Bluffs. This station is located on the northern bank at
the upper end of the river approzimately 5.1 nautical miles from the
mouth, The bottom is stones and gravel and the depth at mean low
water about'three feet. This station was accessible only at ﬁigh
water. ourlng ipril and hay a 60-foot bag selne wags used for sampling.
Nineteen specles, nuwmbering over 2500 individuals, were taken. The
bay anchovy was the most numerous, 1069 fish. Silversides numbered
628, the lowest number of the three stations.

Overall, silversides and bay anchovies made up 86% of the

cateh.

Seining - Maurice Liver.

Thirty-four specles of finfish were taken during the samp-
ling period. A list of the species taken is glven in Table 19. Samp-
ling was conducted during June and August 1969 and April and May 1970
at these stétions. The results are sum.arized in Table ‘20. A brief
description of each statlion and the results follows. For specific
locations_sée Figure 3.

fagt Point Cove. This.station 4is located in the Maurice

River Cove:.at Fast Point. The water is approximately six feet at high
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tide, which is the only time we seined here. The bottom is sand and
mud. ‘The station was surrounded by gill nets in the spring, which may
have had some effect on the number of large fish taken with the seine.
Twenty-three species were taken numbering 10,800 fish. Most abundant
were the silversides - 4642, followed by the bay anchovy - 3276 and
the american eel - 1639 (see Table 20). Butterfish, filefish, cusk
eel and kingfish were taken only at Jast Folnt. Temperatures ranged
from 55° F. to 80° 7. and salinity from 14 %/oo to 23 ®/oo (sse

Table 21). }

Leesburg. This station is located on the eastefn bank of
the river approximately 63 nautical miles upstream. It was not sesined
in April or ray due to the presence of large numbers of fishermen.
Sixteén species were taken here. The bay anchovy was the most abun-
dent - 44 fish, followed by the hogchoker and silversides.

Yawpshore. This station 1is located on the eastern bank,

13 miles upstr=am. The bottom 1s gravel. Fourteen gpecies, totalling
1031 individuals, were taken, hite perch were the most numerous
species with 301 fish caught. Next was spottalled shiner 312, hlckory
shad 166, and bay anchovy 119. The salinity at this station was

always less than 1 o/oo when we sampled.

Plankton Sampling - Great Bay-Mullica River 3tations

Light "4", This station is located on the inland waterway
approximately 200 yards off the Coast juard 3tation on the north side
of Little Egz Inlet., The depth at mean low water is 22 feet. [he
strong current made saapling difficult. :

Light “20*. This station is also on the fnland waterway
2.6 ﬁautieal miles southwest of Light "4 in the southern half of

Great Bav. The depth at mean low water is seven feet, during sampling
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about ten feet,

Cape Horn. This statlon is located approximetely 150 ,yards
of f Qape llorn on the north -gshore of Great Bay. The.depth at mesn

low water 1s 13 feet,

Graveling Point. This station-is halfway between Graveling
Point and Cape liorn, about 750 yards offshore. The¢QeQ;h at mearn
low water is ten feet.

French Point R 6. This statlon 1s located.six uiles up-

gtream of the river mouth -off french “oint. The depth.at mean low

water is 25 feet,

- Lower Bank R 14. This station is located.at river mile 14

just downstream of the county highwey bridge. .The depth at mean low
water ls seven feet.

Plankton sampling was conducted at night on a flooding tide
during June, July, asugust and October 1969. Sampling in April and
Tay 1970 was done during the day on a flooding tide. The results

are sunmarized in Table 22.
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TABIE 1. 4 1ist of speciles taken in the Great 3ay-
: Fullica River IZstuary, common and sclentific
names. June 1969 to i.ay 1970.

Alewife, alosa pseudoharengus (Wilson)

American eel, Anguillia rostrata (LeSueur)
Atlantic menhaden, DBrevoortia tyrannug (Latrobe)
ftlantic needlefish, Strongylura marina (kalbaum)
Banded :{1llifish, Fundulus diaphanus (LeSueur)
Bay anchovy, &anchoa mitchillil (Valenciennes)
Black crappie, Pomoxis nigromaculatus (LeSueur)
Blueback herring, aAlosa aestivalis (kitchill)
Bluefish, Pomatomus saltatrix (Llnnaeus)

Bluegill, Lepomis macrochlirus gafinesque

Brown bullhead, lctajurus nebulosus (Le3ueur)
Chain pickerel, £sox niger LeSueur

Crevalle, Caranx hippos (Linnaeus)

Cugner, Tautozolabrus adspersus (%albaum)
Fusiform darter, Ltneostor® fusiforme (Girard)
Four-spined stickleback, Apeltes guadracus (Mitchill)
Golden shiner, Notemigonus cryso leucas (fittchill)
Eichory shad, Alosa mediocris (flitchill)
Hognhoxer, Trinectes maculatus (Bloch and Schneider)
Johnny darter, Itheostcoma nigrum Rafinesoue

R, Xingfish, Menticirrhus saxatills (Bloch and Schneider)
#ilullet, Kugil sp.

Mummichog, Fundulus heteroclitus (Linnaeus)

Naked zoby, Gobiosoms bascl (Lacepéde)

Northern pipefich, Syngnathus fuscus Storer
Northern puffer, 3phaeroides maculatus (Bloch and Schneider)
Oyster toadfish, Opsanus tau (Linnaeus)

Permit, Trachinotus falcatus (Linnaeus)

Pollock, bPollachius virens (Linnaeus)

led hake, Urophycis chuss (%albaum)

Sand lance, Ammodytes americanusg DeKay

Sea bass, Centropristes striatus (Linnaeus)

3ea herring, Clupea harengus herengus (Linnaeus)
Sea horse, dlppocampus hudsonius velay '

Sea robin, Prionotus sp.

Sennet, Sphyrdena borealls vOeKay R
Sheepshead minnow, Gyprinodon variegatus (Lacepede)
3ilver perch, Bsirvdiella chrysura (Lacépede)

¥#gilverslides, lenidla sp.

Smallmouth flounder, Etropus microstomus (Gill)
Smooth dogfish, Mustelus canis (tltchill)

Spiny boxfish, Chilomycterus gchoepfi (lalbaum)
Spot, Lelcstomus xanthurugs Lacépéde

Pinfish, Lagodon rhomboides (Linnaeus)

Spottailed shiner, Notropls hudsonius (Clinton)
Striped anchovy, anchoa hepsetus (Llnnaeus)
Striped bass, rorone saxatilis

Striped killifish, Fundulus majalls (valbaum)
Striped mullet, Mugll cephalus (Linnaeus)




1.
TaBLE 1, (Continued)

Summer flounder, Paralichthys dentatucs (Linnaeus)

Sunfish, Lepomis gibbosus (Linnaeus)

Tautog, Taitoza onitis (Linnaeus) ‘ .
Three-spined stickleback, Gasterosteus aculeatus Linnaeus,
Weakfish, Cynoscion regalls (Bloch and 3chnesider)

White catfish, Ictalurus catus (Linnaeus)

k¥hite mullet, »ugll curema Valencliennes

Yhite perch, DlMorone americanus

yhite sucker, Catostomus commersoni (Lacdpéde)

Windowpane, Scophthalmus aquosus (litchill)

Vinter flounder, Pseudopleurcnectes americanus (‘albaum)
Yellow perch, Perca flavescens (litchill)

%  pullet - Thirteen mullet were identified as to species ~
two striped mullet and 11 white mullet, Twenty-two
were not gpeciated.

¥+  3ilversides - Three specles involved: lLenidia menidia,
lienidia beryllina, and Membras vagrans. These
fishes will be speciated in followling surveys.
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TABLE 1 5. Number of species tzken at each
station in Great Bay-Mullica River

Estuary.
Lowar Bank Landing Creak Little Beach Cape Horn Graveling
roint.
30 33 32 31 23

I&BLE 25+« tumber of species taken monthly in
Great Bay-imllica River Estuary

June 24
July 37
August 34
September 25 L
uctober 33
Noverber 12
December 7
narch 13
npril 15

LAY 28



16,
wamber of times -each specles occurred
at -each station during -sampling.year
in _the Great Bay-iullica River :Fstuary

TABLE 2.

L OC .

T IO i

I Lower
Species Bank

Landing
.Creek

Little
_oeach

.Cape
Hdorn

“Graveling
~Foint

Alewife

American eel

Atlantic menhaden

Atlantic needlefish

Bay anchovy

Blueback . herring

Bluefish

Bluegill

Brown bullhead

Chain plckerel

Crevalle

Cunner

Fusiform darter

Four-spined
-8tickleback

Golden shiner

fogchoker

BEickory shad

Johnny darter

Kingfish

Menidia -sp.

lhullet

[lumpichog

Naked 'goby

dorthern puffer

Ovster toadfish

Fipefish

Pollack

Red Hake

Fermit

Sand lance

Sea bass

Sea herring

3ea horse

3ea rohin

Jennet

Sheepshead minnow

3ilver perch

Smallmouth flounder

Smooth dogfish

Spiny boxfish

Spot

Spottalled :shiner

3triped anchovy

Striped sbass

Striped killifish
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TABLE 2. (Continued)

LOC s TIJN _
.. Lower Landing Little Cape aGravelinzg
Specles 3ank Craek Beach Horn “oint

Summer flounder

Tautog

Threespined stickle-
bzek

weakfish

White perch

windowpane

Winter flounder

Yallow perch

Sunfish

White catfish

white sucker

Pinfish

Banded killifish

Black crappy
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H OONMMNDR OO O o0
OOCWOOQOOoOLMNMDWON WO
QOO OQOOOF IOV
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TAL3LE 3. . Number of each specles taken at each
station in Great Bey-Nulllca River

Zgtuary.
_LoCaTIOW
o Lower Landing Little Cape Graveling

Species Bank Creek leach  Horn Polint Total
Alewife 883 22 4 16 925
‘merican eel 15 29 1 29 74
Atlantic menhaden 8 140 - - 1 149
atlantic needlefish =~ 58 10 40 15 123
Banded killifish 126 - - - - 126
'Bay-anchovy 4,580 40,987 4,941 13,045 11,778 75,331
Black crappy 2 - - - L - 2
Blueback herring 1 25 - 25 - 51
Bluefish 15 35 23 2L 9 146
Bluegill 3 - - - - 3
Brown.bullhead 135 - - - - 135
Chain pickerel L - - - - 4
Crevalle 8 1 - - 4 13
Cunner - 10 - 1 1 12
Fugiform darter 13 - - - - 13
Four-spined

~stickleback - 8 2 3 - 13
Golden- shiner 212 - - - 212
Hogchoker 53 2 - - 55
Hickory' shad 16 - - - - 16
Johnny darter 35 1 - - - 36
Kingfish - - 26 - 11 37
rv2nidia sp. - 62 1,218 24,516 6,298 6,828 38,923
fhullet - 7 16 3 7 33
runmichog 32 90 18 4 1 149
Naked Zoby 23 - - 1 - 24
Horthern Pipefish 1 6L 23 50 15 153
Northern puffer - 6 20 125 38 189
Qyster toadfish 2 173 - 30 28 233
Follock - 1 - - - 1
Fermit - - 1 - - 1
Red hake - - - 2 - 2
Sand lance - - 18 - - 18
Jea bass - - - 1 - 1
Sea herring - 500 6 4 - 510
3ea horse - - 2 2 - L
3ea robin - - 1 7 - 8
Sennet - - 5 23 19 47
Sheepshead minnow - - 1 - - 1
Silver :perch - 932 571 581 1,262 3, 346
Smallmouth flounder - - 5 - - 5
Smooth.dogfish - o1 - - - 1
Spinyboxfish - 2 1 1 1 5
-Spot - 2 1 - - 3
Pinfish - 10 - 18 5 33
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TaBLE 3, (Continued)

LOC .. TTION

. Lower Landing Little Cape Graveling
3pecies Bank Creek Seach  Horn Point Total
Spottailed shiner 5 - - - - 2
Jtriped anchovy - 3?g 9 - - 33
Striped bass 1 1 1 12
striped killifish - 18 602 2 187 809
Sumaer flounder - -~ 1 4 1 6
Sunfish 2 - - - - 2
Tautog - 5 - 5 1 11
Three-spined
stickleback - 31 1 9 3 L

"eakfish 2 - 5 - - 6
White catfish 7 - - - - 7
White perch 326 57 - - - 384
i;hite sucker 11 - - - - 11
kindowpane - 3 32 5 b Ll
Vinter flounder - 8 21 73 22 123
Yellow perch 30 - - - - 30
Shiner 5 - - - - 5
Centrarchids 34 - - - - 34
Clupeida- - 3 - - - 3
Anchovy larvae - 2 - - - 2
Tntal for e=ch

otation for

year 6,657 44,830 30,884 20,432 20,282 123,084
Percent 55 36% 255 175 16%
Station totals ex-

cluding bay anch-

ovy and silver-

sldes 2,015 - 2,625 1,427 1,089 1,676 8,830
Parcent 235 30% 16% 124 194



June
July
august

September

Jetober
liovember
December
l.arch
April

oy

TABLZE 4,

20,

Teuperature and salinity at seining:
stations in Great Bay~sulllca &River.:

Zgtuary.
Landing Little Graveling.
Lower Bank __ Creek Beach Cape dorn Point:
Tgmp. gal. Tgmp. gal; ngp. gal. ngp. gal. Tgmp. gal;.
F. /00 F., /o0 A foo.  °F. “/oo F.  ~/o9
77 3.8 74 26,6 7k 31.8 74 23.8 70 _ 28.9
74 1 74 27.5 76 - 72 31.9 76 . -
76 < 76 18.5 77 27 74 27 78 19
64 h.7 64 25 67 30.9 64 31.3 63 27.7
| 57 30 31.8
68 3.8 68 27.5 64 30.8 65 30,8 62 24,9
b6 - 48 20.3 46 25.6 o Sample 47 20.5
36 e No Sample o Sample do Sample ilo Sample
40 1 38 24 ~No Sample 40 27.7 47 25.1
€7 .1 45 23.4 52 28.2 50 27.4 Né Sample
75 <1 57 13.8 - 25.0 -~ 24.0 No 3ample
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TABLE 5.

June

‘Humnber of

times each
gamvlinz vear in the

species was taken
Grz22t Basy-.ullics

‘eacli month during
River Estuary.

July

LUz,

Sebt.

Wov, Dec. Jan.

Feb. HMar. Apr.

May

Total

Alewife
Amperican eel
Atlantic menhaden
Atlantic needlefish
Bay anchovy
Black drum
Blueback herring
Bluefisgh
3luegzill
Brown bullhead
Chain pickerel
Cunner
Crevalle
#llefish
Fusiform darter
Four-spined
stickleback
Golden shiner
Hozchoker
Hickory shad
Johnny darter
{ingfish
henlidla sp.
tlullet
Flummichog
ilaked goby
vorthern puffer
Jyster toadfish
Fipefish
Follack
Red hake
FPernit

-.-Sandlance

Sea bass
Sea herring
Sea hor-=
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TABLE 5. (Continued)

Spacizss ‘ June July. Auz., Sept., Jckt. Jov., iec. Jan. Feb., HMar., apr. Hnay Total

Sea robin . -
Sennet M.
Sheepsheadd minnow -
3ilver perch -
Smallmouth flounder--
Srooth dogfish -
3piny.. boxfish 1
3pot” . -
Pinfish
Spottailed shiner -
Striped anchovy
3triped bass
3triped killifish
Sunner flounder
Sunfish
Tautog
- Thrze-spined
stickleback - 1
ileakfish
ihite catfish
“hite parch
lkhite sucker
Windowpane
Winter flounder
Yellow. perch
Banded killifish -
Black crappy
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TAELZ 6. Number of each specles taken monthly in the
Great Bay-iullica Hiver LEstuary.

Species June July Aaug,. Sept. oct, lov.  WJec.  Kar.  Apr. May Total
4lewife 92 Ll Lo 31 310 - - - - 8 25
American eel 8 13 19 6 15 - - - -6 v o
atlantlc menhaden - - - 4 144 1 - - - - 149
istlantic needlefish - 39 33 31 19 - - - - 1 123
anded killifish . 58 i2 bz 2 3 b 18 126
Bay anchovy 21,278 1,450 2,310 45,081 4,74 - - - - 468 75,331
Elack drum

Blueback herring o - - ‘- - - - - 12 38 51
Bluefish 21 84 16 1 2l - - - - - | 1Lé
Bluegzill T - - - - - - 1 - - 2 3
3rown bullhead 1 2 126 - 2 2 2 - - - 135
Chain pilckerel 1 1 - - 1 - - 1 - - L
Crevalle - 7 4 1 1 - - - - - 13
Cunner - - 12 - - - - - - - 12 o
Filefish - - - - - - - - o
Ffugiform darter - - - - - - - - - 13 13
Pourspined stickleback - - - - - - - 11 2 - 13
Golden shiner - 2 65 10 3 L6 - 4 3 12 26 212
Jogchoker 1 53 1 - - - - - - - 55
dickory shad - - - - - - - - - 16 16
Johnny darter - - 7 - - 7 6 - 16 - 36
Northern kingfish 1 1 18 - 17 - - - - - 37
nenidia sp. 727 4,375 11,992 5,450 15,408 390 - 197 L2 342 38,923
tullet - 2 6 14 11 - - - - - 33
Munmichog 11 18 < - 3 3 - -1 109 1L
Naked goby - 3 - - 1 - - 20 - - 2
Northern pipefish 8 27 39 22 25 - - - L 28 153
forthern puffer 75 72 12 13 1 - - - - 16 189
Oyster toadfish 10 21 27 161 12 - - - - 2 233
Pollack - - - - - - - 1 - - 1
Red hake 1 - - - - - - - - 1 2
Fermit - - - - 1 - - - - - S |
Sand lance 1 - - - 3 14 - - - - 18

Sea bass - 1 - - - - -~ - - - 1

) )



TABLE 6. (Countinued)

Species June July  Aug. Sept. Oct. Nov. Dec. lar., Apr. fiav Total
Sea herring 8 1 - - - - - - - 501 510
Sea horse - - - - 1 - - - - 3 [
Sea robin - 6 1 1 - - - - - - 8
Sennet “ - Lsg 1 1 - - - - - - L7
Sheepshead. minnow - 1 - - - - - - - 1
Silver perch - 6i9 1,185 1,377 148 1 - - - 16 3, 346
Smellmouth. flounder - - - 5 - - - - - 5
UEQOHS dogfish - 1 - - - - - - - - - 1
Spiny boxfish 1 2 2 - - - - - - - 5
Spot. | - - 3 - - - - - - - 3
Pinfish. - - 9 4 20 - - - - - 33
ovonaw»wmn msp:mH - - - . 3 - - - - 2 5
3triped anchovy - 9 25 350 - - - - - - 384
3triped bass,.. | 3 b 2 - - - - - 3 12
m«wmvmn killifish 14 632 93 35 25 6 - 2 1 1 809 3
Summer flounder 2 2 2 - - - - - - - 6 N
Sunfish - - - - - - - - - 2 2
Tautog - 1 - L 6 - - - - - 11
Three- mkumn " :

mn»nwwocmow - 1 - - - - - 41 2 - Ly
:mmeHms —_ - - 4 1 1 - - - - - 6
«hite catfish - - 6 - - - - -, - B 7
khite ﬁmwo: 6 187 63 1 33 6 - 3 1 84 384
White sucker - - 6 - - 1 1 1 2 -. 11
swsmozbmsm | 14 3 - 1 C - - 12 10 Lk
Winter flounder 18 50 22 b 17 - - 8 '3 1 123
Yellow wm%os - 1 - - - - .8 6 13 2 30
Black crapby - - 2 - - - - - - - 2



TABLE 6. (Continued)

Specles June July Aug. Sept. Oct. Jov., Dec. unar. Apr, Lay Total
Shiner - - 5 - - - - - - - 5
Total each species

each month 22,303 7,838 16,604 52,611 21,033 479 66 300 129 1,721 123,084
Percent 18% 6% 13/% 3% 17% Tr. Tr, Tr. Ir. 1%
Total monthly catch . ) . ~ .
excluding bay anchovy 37 23% 26% 24, 10% 1% - Tr. 1% 1 13
and silversides 298 2,013 2,302 2,080 881 89 mﬁ - 103 87 911

Bay anchovy = 61% of total catch

73%

lienidia sp. =_32% of total catch

93%

73R

8,830

25'



7. Renge.in salinitiés at which various specles were taken
in the Great Bay-hullica River Estuary.

ATLAIIT2C NEZDLIFISH

FOUR~SPINED

STICKLEZBACK
PINFISH
BAY wzmmo<m - ] K
4V
OYSTER TOADFISH
_TAUTSG
PIPEFISH
STRTIP=®ND BASS
CUNHER
KINGFISH

8 12 16 20 24 28 3z



TABLE 8.

Range in temperature at which various specles were teken

in the Great Bay-kullica River GSstuary.

SILVER PERCH

ALEWIFE

ATLANTIC NEZJLEFISH

CULNER
TAUTIG
STEIPED BASS
CREVALLE
NORTHERN PUFFER
FOUR-SPINED STICKLEBACK
_OYSTHER TOADFISH
FINFISH
BANDED XILLIFISH
BofFINE

BAY ANCHOVY

36 38 L0 42 44 46 48 50 52 sS4 56 58 60 62 64 66 68 70

Temperature °F.

72 74 76 78 80 82

27.



TABLS 9, Length Frequencies of 52 blueback herring
taken in the Great Bay-Nullica River Estuary.- -
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TABLE 10. Length frequencies of 145 Bluefish taken
in the Grest Bay-kulllca Rilver Estuary.

Cms, June July August _ September  October

3 21

L 2 21

5 1

6 3 1

? 9

8 5 4

9 1 7

10 8
11 10
12 b
13 6
14 1 1 1
15 2 1
16 2 1
17 L 2
18 4 L
19 3
20 1 3
21 2 1 2
22 2
23 1
24 —_— — 4

Total 21 83 16 1 24 1bs



TABLE 11, Length frequencies of 133 mummichogs taken
in. the Great Bay-¥Nullica River Estuary: _

Cms. June  July October Nowember April - May

1

2

3 1

L 2 Ly

5 1 1 34

6 1 1 13

7 3 1 1 8

8 2 6 7

9 3 2

10 1

11 1 -
Total 11 7 3 3 1 108 133

TABLE 12. Length frequencies of 639 silver perch taken
in the Great Bay-tulllica Rlver Estuary.

Cns., July August September October November  May
1 .

2 30

3 14 14

L 5 73 21 2

5 35 102 10

6 1 Ly 62

7 L4 36 1

8 2 18 14

9 11 10 9

10 5 3 7

11 7

12°

13 1

14

15 i 1
16 - 1 3
17" 3

18- 11

19 11

20 15 6
21 3 4
227 2
Total Qi 141 239 148 1 16 6139

an .



TABLE 13. Length frequencies of 331 striped k11lifish
taken in the 8Breat Bay-ilullica River Zstuary.

Cms, June July August Sept. October Nov, March Apri)l NMay

1

2 1 5

3 34 16

4 35 22

5 21 b 2 1
6 11 5

7 15 7 8 5 1 1
8 5 13 9 5 5 3

9 2 14 1 9 8 1

10 3 10 1 3 b 1

11 6 1 1 1

12 2 6

13 1

14 1 7

15 5

16 1 7

17 1

Total 14 154 93 35 25 6 2 1 1 331



TABLE 14. Length frequencies of 275-White perch .taken
in the Great Bay-sullica River Sstuary.

AL -

32,

cms June July Auz., Sept. 0Oct. Nov, Dec. .Mar, Apr, MNay

1 26

2 29

4 '3

2 9

6 17

7 1 6

8 1 14
9 7
10 1
14 2 3
12 £
13 2 1 14
14 3 10
15 1 2 13
16 1 1 L
17 2 b 1 5
18 1 3 1 2 1 1
19 1 1 1
20 1 1 3
21

22 1

23

24

25

26 1 1 .
Total 5 99 63 1 14 6 0 2 1 84

275



C mns .

TABLE 15, Length frequencles of 121 Winter flounder
_ taken 1ln the Great Bay-liulllca Rlver
Fstuary.

June July August Sept. Oct. March April May

O 00~ O\ W

10

oo
(3]

N
) n - (@Y
—
WO~ -
AV I =g VI
-

= N

17 50 22 b 16 8 3 1

313.

121



TABLE 16. A 11st of species taken in ths Manasquan
River. v '

Alewife, Alosa pseudoharengus (Wilson)

American eel, Anguilla rostrate (LeSueur)

Atlantic menhaden, Brevoortia tyrannus (Latrobe)

Atlantic needlefish, Strongylure marina (Walbaum)

Atlantic sea herring, Clupea harengus harengus (Lennaeus)
Banded killifish, Fundulus diaphonus (LeSueur)

Bay anchovy, Jnchoa mitchilli (Valenciennes)

Blueback herring, Alosa aestivalis (Mitchill)

Bluefish, Pomatomus saltalrix (Linnaeus)

Rlnegill, Lepomis macrochirus Raflnesque

Butterfish, Poronotus triacanthus (Feck)

Chub mackerel, Scomber colias Gmelin

Common filefish, Honacanthus hispidus (Linnaeus)

Coronet fish, Fistularia tabacarla

Crevalle (Jjack), Caranx hippos (Linnaeus)

Cunner, Tautogolabrus adspersus (''albaum)

Grubby sculpln, liyoxocephalus aeneus (ritchill)

Hickory shad, 4losa meciocris (witchill)

Northern Kingfish, henticirrhus saxatilis (Bloch and Schneider)
Longhorn sculpin, lMyoxocaphalug octcdecemspinosus (liitchill)
Lookdown, Selene vecmer (Linnaeus)

Mullet, fugll sp.

Hummichog, Fundulus heteroclitus (Linnaeus)

tlaked goby, Gobioscwa bosci (Laczpéde)

Northern pipefish, Syngnathus fuscus (3torer)

Northern puffer, 3phaeroides maculatus (Bloch and.Schneider)
Oyster toadfish, Opsanus tau (Linnaeus)

Permit (red pompano), Trachinotus falcatus (Linnaeus)
Oceanpout, Macrozoarces amevicanuB  (Bréch and Schneider)

Red hake, Urophycis chugs (Walbaum)

Sand lance, Ammodytes americanus (DeKay)

Black sea bass, Gentroprt.stes striatus (Linnaeus)
Sea robin, [Frionotus sp. ‘

Sennet, 3phyraena borealis (Dekay)

Silver perch, Bairdiella chrysura (Lacép%de)
Silversides, Menidia sp.

Striped anchovy, Anchoa hepsetus (Linnaeus)
Striped bass, lNorone gaxatills

Striped killifish, PFundulus majalis (walbaum)
Summer flounder, Parallichthys dentatus {Linnaeus)
Tautog, Tautoga onitis (Linnaeus)

karsaw,grouper, opinephelus nigritus (Holbrook)
Weakfish, Cynoscion regalis (Bloch and Schnelder)
White .perch; ilorone americanus

Windowpane, Scophthainus aquosus (kitchill)
Winter flounder, Pseudopleuronectes americanus . (!’albaum)

Blue crab

3. .
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TABLE t7. Number of each species taken monthly at
each statlon, Manesquan Rlver.
, Treasure Monthly
Species lonth Inlet Island Bluffs Total
Alewife april - - - -
hay - - - -
June - 6 42 L3
July - - 57 57
August —_ __2 - ____2
Statlon total - 9 99 108 Total for
year
American eel April - - - -
nay - 1 - 1
June - 21 2 23
July - 8 2 10
august - e - 9
Station Total - 38 b 42 Total Pr
year
Atlantic April - - - -
Needlefish ay - - - -
June 1 b - 5
July - - 1 1
August 76 57 - 133
Station Total 77 61 1 139 Total for
year
Atlantic sea
herring April - - - -
May 3 - - b3
June 2 19 1 22
July - - - -
August - - -
Station Total 5 19 1 25 Total ibr
year
Banded Killifish april - - 23 23
iay - - 61 61
June - - - -
July - - - -
August - - - -
Station Total 0 0 84 84 Total Hr

year



TABLE .17 .

(Continued)

Treasure- . Monthly -
Specles . Month Inlet  Island Bluffs. Tonl .
Bay anchovy April - - - -
liay 5 39 - LL
June - 108 296 Lou -
July - 114 L3 157 .
August - - 720 .. 220 -
Station Total 5 261 1069 1325 Total for
year
Blueback herring April - - - -
May - - o
June - - -
July - 1 - 1
Auzust 2 - - 2.
Station Total 2 1 0 3 Total fbr
yealr
Bluefish April - - - -
May 1 - - 1
June 19 1 5 25
July 8 10 9 27
August 35. 15 10 60
Station Total 63 26 24 113 Total for
fear
Bluegill April - - - -
L.ay - - - -
June: - - - -
July - - 1 1
August - - - -
Station- Total 0 0 1 1 -Total tor
year
Butterfish April - - -
May - - - -
June - - - -
July - - - -
August 1. - - 1
Station Total 1 0 0 1 Total for
year
Common filefish. April - - - -
' hay - - - -
June:*. - - - -
July: 1 - - 1
August - 29 - - 29
Station~Total 30 0 0 30 Total for

yvear '



E - TABLE 17. (Continued)

o . e Treasure R Monthly
Speeiés y lonth Inlet Island ~__ Bluffs = Total
: Coronétfish . April ‘ - - S - -
U i.ay - - - -
June - - - ~
July - - - -
- August S - - - 1
Station Total o 1 0 . 0 - 1 Total for
B B . year
Cunnér : April - ~ - -
S tiay - - - -
.June - - - -
July 2 - : - 2
~ August 1 - —_— S
Station Total 3 0 0 3 Total for
: ‘ . ‘year
Crevélie,jack April - - . - v -
. o h Hay’ - - - -
June 2 - - 2
July - - T - -
‘ August 2 - 20 92
Station Total b 0o 90 94 Total for
S - o year
Grubby sculpln‘ April - - -
. Lo L‘lay - - - -
June 1 - - o
July - - - -
‘ugust - - = - A
. Station Total 1 0 0 1 Total por
‘ o ' : : , ‘ " year
" Hichory shad | April - 5 - 5
= liay - - -
June - - - -
July - - - -
August - o - -
Station Total 0 ‘5 . { ¢ 5 Total for
v - . year
Kingfish April - - - .
' ’ ray - - - \ -
June ~ - - , -
July - - - -
| August 6 22 - 28
'Station Totel 6 22~ 0 28 Totalpr

vear



TABLE 17. (Continued)

Treasure Monthly .

Species | Month Inlet Island ~ Bluffs: ~Totel '
Longhoin:sculpln April - 1. - 1
S May - - - -
| Y June - - - -
o July - - - -
_'?,\: i August - - - -
Station Total 0 1 0 1 Total for
. : year’
Lookdown April - - - -
: : liay - - - -
“June - - - -
July - - - -
- August - b - 4
Statfon Total 0 L 0 4 Total for
) . Yyear:
- Nackeral - - April - - - - |
- May - - - -
June 1 - - 1
July - - - -
August - - - -
-Shation‘Total' - 1 0 0 i Total for
' : year
Menhaden . April - - - -
- ey - - - -
June - -
July - - - -
August - - sl sl
Station Total 0 0 59 59 Total for
_ year
SilVérSidES‘ April 18 9 - 27
: lay" 68 - - - 68
June 11,740 896 144 12,780
July L, 290 252 L80 5,022
August _2,800" W b 2,925
Station Total 18,916 1,328 628 20,822 Total for
b inhte - year
Mullet April, - - - -
May - - - -
June:. - - - ~
July - - - -
August: 8 - 1 9.-
Station Total 8. - e . 9 . Total for.

" year _



TABLE 17. (Continued)

Monthly

Lo . , Lo . Treasure ,
' Species _Month  Inlet  Is¥and . Bluffs Total
~ Hummichog - April - - - -
: R May - - - 101 101
June. 5 2 144 S 151,
“July 3 - 120 123
~August -1 - - 1
Station Total 9 2 36K 376 Total for
" _ o . year
Naked Goby April - - - -
o | May - 1 - 1
July - - - - -
v fugust - 2 - _2
" Station Total . 0 3 0 . 3 Total for
- » | S year
Northern Pipefish aptil 3 1 - N
: . ey - 13 - 13
June 2 8 - 10
July 1 33 - 34
“august = = — _—=
Station Total 6 55 0 61 Total for
B e - year
Northern puffer April - - - -
B N way L - - L
June - 20 0 20
July 1 5 - 6
August. 857 - 12 - - 869
Station Total 862 37 0 899 Total for -
‘ ‘ ‘ ' .. year
Jystér toadfish April- - - - -
S : lay - - - -
June 1 - 2 3
July - 8 - 8
August - 6 - 6
‘ ' ii 14 2 »1% Total for
' ' - year
Peruit April - - - - -
S e Hay o - - - -
June - - - -
July - 1 - 1
August - - - -
Sﬁation Total .0 1 0 1 Total for

year



‘TABLE -17. (Continued)

Treasure: honthly.

Spectes. __ bonth  .Inlet Island  Bluffs . Totel" '

Ocean: pout.- April - ' - -
lay - - -
June. - - ‘ -
July - 2 -
sugust - - =

N

4

Statton. Total o 2 0

A\

‘yeat: ©

Red ‘hake - April - - - -
: May: - 1 -
June - - -

July - C- - -

August - - - . -

el

Station Total 0 9 0 1 Totai-for
' year:

Sand. lance: April
HMay.
June
July
August

TSR
'
]
%

™
Q
o
n

Total: for

Statton: Total

Sea-bass. April
. . lay .
June
July
August

ORI N
'
WO e Y

StaﬁtbnﬁTotai;. Tétal;for.v

year:

Sea. Lobin . . April
May
©June
July
Augast:

Lo T A |
~>
11 o1

fany

}_\
=0 o1

Total for

[
N
=
= -
o
N
W

Qtaﬁinn:Total

Sennet - April-. - - -
' nay - - - -

June: 8 - - - 153

July.. . 22 - - : ‘ -

Aungustl. i - = 1

1
n
($

Statien Total 31 0. 0 31

thammﬁorv"'



TABLE 17. (Continued)

y)_‘

‘Honthl

)

R o Treasure _ y
Species rionth Inlet . Island . Bluffs Total
Siivé} perch -~ april - - - -
: : nay - 3 - 3
June - 3 - a
July - - - -
. _ Auzust - - - - _
Station Total 0 6 0 6 Total for
. o : year
_ striped anchovy April - - - -
. . . P;ay - .- - -
~June - ~ - -
July - -~ - -
August - 63 . 39 102
Station Totel 0 63 39 102 Total for
‘ E l ' v . year
Striped bass April - - - -
' Vay - - - -
June - - 2. 2
July - - 1 1
-August - - - -
' Staéion Total , 0 0 3 3 Totsl for
' T , ‘ R ' ‘ year
Striped killifish April = - - - -
' - May - - - -
. June , - - - -
L July - - 136 36
, |  August __15 = - 19
Station Total . 15 0 36 51 Total for
Sumﬁer flounder April - - - -
: Hay - 1 - 1
June - - - -
July - 1 - 1
augast - 1 = 1
~ Station Total 0 3 0 3 Total for
' LR ' o year
Tautog  april - - - -
‘ S ey - - - -
June - 1 - 1
July 1 - - 1
v August 19 - - 19
_ Station Total 20 1 Total forT.

year



TABLE 17. (Continued)

3 ’ Treasure Monthly ,
Snecies ionth Inlet Island Bluffs . Total
Warsaw ‘grouper  April - - - -
| S Hay - - - -
o June - - - -
- July - - - -
August 1 - -1
Statfon Total 1 0 0 1 Total for
A o year
weakfish " April - - - -
, iiay - - - -
e June - - - -
L July ' - - - -
August - 320 - 320
Station Total o 0 320 0 320~ Total for
White perch April - - - -
’ nay - - - -
June - - 1 1
July - - - -
August - - - -
Station Total 0 0 1 1 Total for
. year
Windowpane April - - - -
‘ tay 3 - - 3
- June 9 - - 9
July 3 - - 3
_ August 7 - - 7
Station Total 22 0 0 22 Total for
' year
Winter ‘ April 25 224 0 249
Flounder nay 11 10 - 21
June _ 8 29 5 42
July 2 380 - 382
hAugust 64 - L2 - 108
Station Total 110 - 685 5 800 Total for
year
20,216 2,980 2,512° 25,708



' TABLE“18 Temperature and sallnity at selnlng
' statlons in the manasquan ’1Ver.

' nanasguan Inlet Osborne Is; Bluffs
Temp.: Sal, : Temp. a&l. . Tgmp.v. 3a1.
P, : L

©/00 - °F," ‘/oo /00

June 69: | 1 8-75‘ | - 6?‘ L ’  1:8?’;,}4' 69 ‘ﬁ,d
July ‘ 75 32 74 ‘129;'% - 74 i 71
Auguét | 72 26 . 76 . '19 5-‘  | 78 . 16
April s 22.9 kg 7 9 TR <1
by sy 3.6 68 a9.r 62 13k



TABLE 19. List of the fishes taken in the
Maurice lver., } N

Alewife, Alosa pseudoharengus (ilson)

American ecl, Anguilla rostrata (LeSueur)

Atlantic menhaden, Brevoortia tyranus - (Latrobe)
Atlantic needlefish, Strongylura marina (Valbaum) -
Banded killifish, Fundulus diaphanus (LeSueur)
Bay anchovy, Anrhoa mitchilll (Valenciennes)
Black.drum, Pogoniasg cromis: (Lirinaeus):

- Blueback herring, Alosa asgstivalls (kitchill)

- Blueficsh, Pomatomus saltatrix (Linnaeus):
Butterfish Poronotus triacanthus - (Peck)
Crevdlle, Caranx hippos  (Linnaeus)

Croaker, Micropozon undulatus (Linnaeus)

Cusk -eel, Rlssola marginate (DeKay)
‘Golden.shiner, Hotemigonus ecrysoleucas (witchill): .
Hickory shad, Alosa medlocris (Mitchill)-
Hogchoker, Trinectes maculatus (Bloch and Sclinelder)
Johnny darter, Etheostoma nigrum (Rafinesque)

Northern Kingfish,. MNentlcirrhus saxatillis (Bloch: and Schineidder)

Naked goby, Goblosoma buseil (LacepédéT

Northern pipefish, Syngnathus fuscus ' (Storer)

Northern puffer, Sphaercides maculatug. (Bloch and. Schnelder)
Oyster toadfish, Opsanus tau (Linnaeus)

Silversides, Menldia sp. :

‘Spot, Lelostomus zanthurus (Lacgpéde)

Spottailed shiner, Notropls hudsonius (Clinton)

Striped bass, Morone saxatilis

Striped killifish, Fundulus majalis - (Walbaum)

‘Summer ‘flounder, Paralichthys dentatus (Linnaeus)
Unidentified ray _ o
Weakflsh, Cynoscion regalis (Bloch and Schrieider):
white. perch Mo;one americanus

Windowpane, Scophthalmus aguosus (Mitchill)
Yellow ‘perch, Perca flavescens. (Mitchill)




TABLZ 20, Humber of each species taken monthly
‘ - at each station, feurice .tiver,

— . Zast Monthly

sQecfés- ____tonth. _ Foint Leesburz _ Yapshore __ Total
Alewife  June - b 84 88
' o August - - 3 3
April - No Sample - : -

Hay = No_Sanple = =

Total ~— 0 b 87 91

 American eel June 1,420 1 1 1,422
- August : - : 2 8-

April 29 No Sample 1. 30

Way 184 - No Sample - 184

Total 1,639 1 N 1,644

Atlantic o

~ needlefish August 6 - - 6
" Total - 6 o 0 6

Bay =2nchovy ~ June 17 Liy 119 180
August 3,124 - - 3,124

April 71 o Sample . - -7

May 64 No_Sanple - &4

Total = 3,276 be o 119 3,439
Blueﬁack'herrihg June - 1 - ,1

‘ august -~ = 20° 20

Total - 0 1 20 21

Bluefish June - 2 15 17
o August 12 - - 12

Total B ¥ 2 15 29

Black drum " august 182 - - 182
Buttérfish June 1 ~ - B
—_ Crevélle Jack Auguét _ 11 2 : - 13



© ' TABLE 20.

(Continued)

s
Al

r
i

Menthly

6.

: Bagt
- Specles ionth Point - Leesburg . Yapshore = Total
‘Croaker - June 344 - - 34k
Cusk eel Aprily[ 2 lio Sample - 2
Fillefish | August 1 - - |
- ;
Bended k1llifish kay - No Sample ' 26 26
Golden shiner June - - 1 A
: ‘ ~April - - -3 3
‘ Hay - - 1 3
Total 0 0. 5 5
Hickory shad April 3 No. Sample 165 168
' ' Lay - - 1 1
Total 3 0 166 169
Hogchoker June - 5L 36 - 70
August ~ 1 3 4
Total 0 35 39 ol
Johnny darter August - - 1 1
Kingfish August L - - 4
lhenhaden June 431 - - 431
August 9 - - 9
Total L4o 0 0 Lho
Lenidia June 3k 10 - 354
Awgust 4,080 - 27 4,10
April 150 No Sample 150
ey 68 No_3ample - 63
Total &4, 642 1.0 27 N, 679



. TABLE 20. (Continued) -

Monthly

S ) ’ Zast S
"~ Species o llonth ~ Foint: Leesburg:'wYapshore _Total
Northern puffer June - 3 3
: - August 1 - : 1
Totel 1 3. o . 4
- Naked goby a August. - 1 - 1
' oyster toadfish Juge . 1 3 - L
, August 8 - - 8
Total 9 3 o 12
Northérn pipefish June - 11 11
- .%o .+ - August 1 S 1
April 16 No_sample = __ .= 16 -
Totel | 17 11 0 28
Striped bass april. 1 No Semple. - 1
Striped killifish June - 5 2 - 7
August . - ; 1 - 1
_April 2 o 3ample - 2
@ay , 7 No_ Sample - 7
Totel = 14 3 0 17
Spottéiled © June - - 8 8
shiner ’ August - - Ll oLy
: - “April - No Sample 120 120
iay - - No_Sample 4o _40
 Total . 0 0 212 212
Spot | ~ Augusf 2l - _ - 24
Summér flounder June - ’ - -2 | - ' 2
— Unidentified ray June 1 I - 1

L7.



TABLE .20, (Continued )

Zast ‘Jhonthly

Speciles. .. lonth  ‘Point [Leesburg _Yapshore ‘Total. .. _..

) 4
White perch June - - - P52 o 252
. L August - 2 37 39
April 19 No Sample 3 _ 22
lay . .37 -No_Sample . __ 9 k6

“Total 56 2 301 . 359
Weakfish august 16 7 - 23
w1n¢oﬁpane - April =~ 160 }No;Sample

' iiay 15 “No -Sample

"Total 175

Yellow -pérch | August - e
April - No Sample
Yay - No Sample

Total : 0

O L[\)O\ o ll '

10,877 131 1,031 'i?~i'2i'0'359»

48,



TABLE 21. Temperature and salinity at seining

" stations in the Maurice Biver

Zast Point Cove Leesburg : Yapshore

. Temp, Sal, Temp. sal, Temp.: Sal.

’ Op, %/00 Op, 8/oo op. C/oo
June 80 23 28 . 15,8 85 o«
Augﬁst 80 14 | | 82 '3 _ 84 1
April 55 16 Ho Sample 58 <t
qay 66 14.8 No Sample 68 1

L9.
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ABLE 22. (Continued)

S Cape Horn = Graveling French Lower Bank
. Light 4 Bay Lisht 20 Bay Bey _ Point - Bay Point -B6 R 1%
Freq. Freq. Freq. Freq. Freg. - Freq. )
- Oce. No. Jee. Mo, ~ OJczc, Wo, Qee, do. dcc.,  No. Occ, No. __ Total
Windowpane 1 - - - - - - - - - - _
S : 1b 1b
¥inter flounder 1 - - - - - - 1 , 1 :
: 1b o : 1b b 3b
Four-spined _ - - - - 1 1s - - - - - - 1s
stickleback . . _
Total 16 225 1247 W14k 16 295 14 4158 22 4861 18 2049 15,732
—
o

—
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PHASE II
PHYSTCAL -CHEMICAL STUDIES

{Tohn F. Makal
Phase Leader



‘INTRODﬂCTiON'

It waes the objective of this Phase to map and/or describe
the physical chemical attributes of the Mullica-Great Bay Estuary
Monthly sampling surveys were established to record conditions;on &
year1; baSis. However, thls particular studytextendedkfrom 19685,‘

| ' !
into the 1970 year.

-
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DESCRIPTION .OF. IHT AREA.. L

The leﬁgth»of‘the surveywarea‘of»the Mullica-Great Bay
Estuary ‘exteriding frou LittleiEggLInletvto'th¢~Green,BankaBridge
(riveér 'miléa17) 'is approximsately 16,02 miles; The maximiim width
of tﬁé:bayﬁéﬁtéﬁaingxfraﬁﬁtﬁéEnofﬁneésﬁ*sﬁbrév(néarféaﬁéfﬁdrﬁ)ftQ,
the “SOULWIESESTA portlen " (LandTng Crésk) 1s 4.3 miléss  The total

acTeags ‘TOF the estuarine 'systén sampled was 52,068.17 asres in-



: 53.
cluding part of the Brigantine National Wildlife Refuge and both the

Bass and Wading lvers. From this tetaluacreage, Brigantine Befuge
consists of 13 434 acres of salt marsh, h 390 acres of Water and
1,561 acres of upland. The remainder of marshland 1n this estuary

1s approximately 18,741.96 aeres; Water acreage of Great Bay 1is
9,138.65 acres, and the Fullica River is 3, 850 32 acmes. The two
main tributaries arfecting the estuary are the Bass and Wading Rivers
with 285.58 and 666 66 water acres, respeoﬁtvely.

- About 62%_of total-acreage 1s-composed of tidsel marsh.-.
Marshland.consists ‘of organlc silt subject'to'aaily floedlng onpflats‘
extenﬂlvely found along the Mulllca ‘and dading dvers.  The tlde is ‘
of the semi dlurnal type; there are two flood tides and two ebb tides
1n a nornal day. A grass cover of salt-tolerant grasses occurs on
this 5011; Salt hay was formerly harvested but 1s not now. riethane,
er marsh gas, forms in the soil. o

The estuary has been extenslveiy“dipched by the New Jefsey
Mosquito Commission to reduce the breediﬁg areas of the mosquito.
Some»dredéing has been done in the MulliCa and~wad1ﬁg"Bivers to pro-
vide a-chann°1 for small pleasure boats:t"All-dredged mateiial was
disposed of by pumping into diked areas of marsh There 1is also
dredging each year ‘along and in the Intracoastal Waterway located
on the southern portion of  the bay andﬂLittieﬂEgg Inlet~which iu
subject te constant,weather'eroslon.v ﬂittle-Beach which extends
into Little Egg Inlet, 1is subJect to change from year to year

Charlesworth (1968) (unpublished) states in Great Bay the
average fresh water discharge into the bay from the Mullica Biver 15
of the magnitude of 312 ft.s/sec. (U. S.vGeological Survey 1966) For
a complete tidal cycle of 45 b4 103 sec,. this amounts to 14 040 x

106 ft.3. which oompared to an estimated mean tide prism of



Sl - < ¥

1934 X 106 ft.3 glves:a sakt-waterafresh»waber»ratiOfof*abeut ﬁ33~
which 1s higher than.what -is considered -the: dividingwratlo (1o0)"
between,a-partiallyamimedmandhwe&lemixedwest@aﬁm;(Prrbqhag@; in:
Léuff. 1967). He concluded‘thamithemfIOWWLs-mastgllke%xgdqmiqaﬂaia
by,theutidesand,there»1é‘littlexventtcalystxatmfic@t@@@@@f&sa¥iﬂiﬁ¥?‘
_(at‘le%s&:éwaynfrOmfthe:mouth,of«theﬁMﬁlllcaxﬂrve?}wand@n&ﬁOPRQS@ﬁgﬁ‘r
surfadéwan$»bottom~fldw:= _ : o ’j ‘ .

Charlesworth also:found. on:the:-basis: of current. -drogue.-
data analysbs of hydrographic: charts - -and: aerial .photography.- and obye..
.servationSwof * foam;;1nesuandiiceffleesf_thenebbﬁcurre@twin;q:eat‘
Bay eﬁhlblts:thewfollowingmcharaeterisﬁicé&, (

(a) Fromfthe'areawof;theﬁmouthaoﬁcthemMulligggRiver. tha.
flow 1s;domlnantly'(1) aérOSSmthewbay;towargathgmtidal!geltaic-coma
plex»ﬁnergwit drains,centripetallyginto~themnumerousychann§lsm.andy
(2) aIéng{the’southwest.p&rtgof;GreatvBawﬁln;awbnqadﬁsw@@p@togLittle
Beach.-Channsl and‘the*mlddle«groundMof«1nn$raLixtlé-Egg;lhlet. This:
flowuisaéugmentedwby-thatp1ssulngwfromwGrgaigap@xMain;Mgmsh&rnopo,.
fares. ﬂax;mum.ebb<veloc}tieseianreatxBaygérgyprqbablygof aémagpguv.
.tuderdf 1.5.ft/sedv, wlthsgneatenwveiqgitkesgaputhe;mouth;of €hae.
fullica River and near tﬁe@éntrahce:to“inner~Litt1e:Egg.Inlett

(b) The outflow from..ittle Egg-Inlet is of .the- form of a
broad:- jet with 1ts axis along the Little BEgg Inlet gorge; and with
maximim velocitiesvperhaps;aSahighwa&>5;0fft/se&m, The:flow is directed.
towar&s&thewsoutheasthwlthmtheaqw@eralmmaﬁsyof;the;flow{also.affected
by thélcoasﬁaIAcurrenha The:r juncture-of  ebb-and. flood.currents,

%  Tha."foam:lines" are-limes:of: foam,.desritel matter; and;: trésh

including lines~of laterseetion:between: twa,differenmly ¢colored
magses  of: watenv andﬁzones of. shear between- two:; water: masses. .



o 55, s
1ssu1ng from or flowlng into Little Egg - and Brigantine Inlets 15
most” likely off thtle Beach ‘where the slx foot: contour s close to
the oeach and the 12 foot contour is indented towards Brigantine
Inlet. | -

The gross ebb flow pattern of Little Egg Inlet 18 reflected
ln the broad lobate nature of the<ffshore contours. |

Charlesworth°s flood ourrent patterns in thié’éstuar& were

Jalsoﬁdetermined maihly from drogue data and aha1y31s of hYdrographio

chartg and exhibit the followlng oharaoterlstics'4 v

. (a) in Great Bay the stream lines of flow may also be
1ndependent of the directlon of flow, but it is moqt likely that
the flow aoross the northeast half of the bay, 1ssu1ng from the tidal'
delta complex) is the dominant flow and ‘of greater magnitude than
the ebb, The‘suomerged spit at Graveling Point sugﬁests, for example;
the dominance of the'flood current along‘tﬁie;part of the north side
of the bay. Flow throﬁgh thevmiddle;ground'and Little Beach Channel
at inner Little Egg Inlet enters the lagoon'behindeittle-Beach spit,_
Greathhorofare, Little Bay-via iMain Mareﬁ Thorofare, and the soutﬁ;v
west side of Greet Bay. tMaximum flood;oﬁrrent vsloclties in Great
Bay;are_probably around 1.5 ft./sec. with higher Velocities at inner
thtio Egz Inlet and the entrancestto the‘ﬁullioa Eirer and fiain
Marsh Thorofare. | | | | X

(b) The. flood pattern 1n Little Egg Inlet is markedlv

>

ﬁifferent from the ebb pattern. The flow ls of the)form of an
asymmetric tidal drain With the greater flow coming from an upcoast,
or northeast.dlrectlon. In,Little Egg Inlet the flood ourrent,
unllke the ebb does nont conform to the bottom topography but flows

direotly to Shootlng Thorofare and inner Little igg Inlet. Along
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Little Beéach the flood current conforms to the’topograpﬁy of the
~ shoals, ‘and the line of divergence of thtle ugg Inlet and Brigantine
Inlet flood currents if off south Little Beach, B ~
: In outer Little igz Inlet the flood Velobitiee are peThaps
as hrgh 88.5.0 ft./sec. In inner Little Egg Inlet flood cutrrents
: attain velocitlies of at least 5.0 to 5.5 ft,/sec.

' In the rullica XLVer Basin, there are gaging stations
located on the Mullica River near Batsto, on thevBatstordlver at
Batsto, and on the Osgwegzgo River at Harrisville,”to‘meESure'the’amount
of riVer'discharge daily;‘ The hulllca and Oswego Rivers are
occaslonally regulated by ponds and cranberry bogs located upstream,
No data will be presented in this report concerning river discharge
fromxthese three_gaging statlons,except what was quoted from
Charlesworth. o | |

~ Figures 1 and 2 represent_bottom profiles of the estuary
at oertaiﬁ points anddlocations of these areas can be seen in

Figure 3.

NETHODS AND PROCEDURES

Leboratory'Equipment: Since dissolved oxygen and salinity

analyges were to be done in rather large quantities, two 50 ml. auto-
matic burets were set up conneéted to two four-liter aspirator
bottlesielevated close to the ceiling. An electric magnetic;stirrlngl
motor was purchased to produce a uniform agitation action in analy-

sis. . ' . s

The Twelfth 2dltion of Standard fethods for the Izamination

of Water and Wastewater is being used as the Source for most of the

chamical anidlyses being run.
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The follow*ng analytioal procedures are belng used:

Disqolved Oxygen (ppm.) =~ Determinations are based on the

.h*le Winkler Method wlth an azide ‘Modifilcation of Iodometric Metbod.,
-The standard 300 ml. BOD. bottles are being used as sampling
: _bottles. _

'Salihitx'(°/oof‘.- Determinations are based on two proeeQ
gures: (1) all hydro-run samples are enalyzed aceordihg to the
ﬁnudsen Method; (11)_&11 transeet’and'nutrient sampling are
enal§zed accoidihg to wide rangeiSaldnity Hydrometers.

Turbiditi'(units) - Determinations are based on the
Jackson Candle Method.. - Ty | ' |

Carbon Dioxide (ppm.) - This prodedure‘and all'chemical

o

reagents used in this analysis are from the iach Chemical Com-
: pany. All water samples are collected in 300 ml Citrate Magne—
sium Bottles _ ‘
pd -~ Detérminatlons are bagsed on a portable pH Taylor
Slide Comparator. This set has a range 'from 3.8 to 11.6 in .2

gradations.

Temne“ature { F ) Water temperatures, under the super-

-»vision of John ucClain, Phase I, Fish Study, were being recorded by
eight iyan Thermorecorders with a range of 30 to 90( F. and a re-~
cordxng time of Ls days in selected areas throughoutdthe year.

‘ Seven recorders were housed 1in a’protectite piﬁe assembly
dssigned by Ronald white; Each consisted of a 10 to 20 foot length
of four-inch aluminum irrigation pipe with a locking cover. The cover
was made by welding an aluminum disc to a flanged ring. The cover is
placed'on'top of the coupling end ef-the’pipe and a collar placed

‘%w arouﬁd the assembly so as to seal together the flanges-of the cover
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and ‘the coupking.: Ihelln9trument'1s~swspendedwin~the:pipe frome -

nylon 1line :attached to a welded loop on the underside .of “the cover

andxié prevented from falling through'the»pipe~by‘aAbﬂa@£iboitﬁa@rmrs~'

the béttom. A plece of chain 18 .pagsed-around:a pilivg and - secured
by the same lock which secures the -collar, provldlng«a»tamper—preoﬁ
non—ramovable installatlon. These~assemb11es~wereustrapped tp
f pilings with automotive hose .clamps. | |
| The eightth instrument waszcontainédwln:a,onegfddt'%eﬁ$ion

of four inch galvanized;ptpe. LA.bdltsruhs*through;ea@h*éndio%:the
pipe‘énd.the :ecorder is hung.on‘ohe<of the ends. 'A-tWenty“bet
lengtﬁ of , chaln connects the plpe to & large concrete tbleock: placed
on thé bottom by the New Jersey DBureau of .Wavigation. JThédpﬁpeais
dropped'qverboard ih'a prédetérmlnedkdiréctionnfrom the .block to
facilitate reGQVery?WLth-a grapple. ‘

| Three thérmbrecorders:were,placed«invthe itullice-Great Bay
Estuary (primary);-three'were placed in the Janasqﬁaniﬁiver (éecon—
dary) i and two were placed in the .Mffaurice River (secondary)(see
Figures L, 2 and 3 of Fish 3tudy. Section for ezmct locations) It
will be noted that the thermggraphStplacedgin;the.secondaryaestuaries
were to be used -as alcompartson;to“the,priméry~estuary‘along'wIth any
fish data collected in the Flsh 3tudy. The;physical-chemical survey
did no sampling in the secondary. estuarles. '

"All fileld water temperatures:.were.recorded with.a T;le~
Thermométer indlcaﬁor‘with.a:50~£09$+prpbeu. Thts,tnstrument gas been
testeafand found to have 'a kg . 3 deviation. . All. .air, and'oocaéionally
surfa;e. temperatures were recorded: by  Taylol pocket thermomﬂtnrs in
2° Fahrenheit (F) gradations,. range.=-30°. %o 120° F.., with. a f'tS :

deviation. -

S

LAl
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Bottom water samplingx All sub-surface water samples were

taken with a one-liter water sampler attached to 50 feet of line.

“calibratea every two feet. If strong currents are encountered. four

or five pound window sash welghts are atteohed to-the,end of the

water sampler.

Nutrlent aAralyses: Procedures and all chemical reagents

used%for these analyses were taken with the portable'colorimetrlc :
field kits supplied from the' Hach Chemlcal Company.

Total Phosphate Test kit (ppm). liodel PO-21

Nitrate-Nitrite Test it (ppm). Hodel NI-10

Ammonium Nitrogen Tester (ppm). Nodel NI-8

Detergenfs Kit (ppm). Lodel DE-2

-Tidal data wa.s obtained from the Coast and Geodetic Survey Tide

Tables, Atlentic Coast of North America. Uater temperatures for the
Atlentlc Ocean off‘Atlantlo Clty were obtalned from;the Coast and .
Geodetic Survey. FEight Hodel D Waterproof Byan Thernographs-were
uee& to record yeer‘round tempereture data., Coast and Geodetic Sur-
vey .Charts with a scale of 1:24000 were used for a1¥ morphometric
meaeuremente. Linear measurements were obtained with the use of a
map ‘rotometer. All erea measurements were computed with a Conmpen-
satlng Polar Planimeter. |

Phase 1I, Physical Chemical Studies. has been.diﬁided into
flve major categorles '

I. Water Quality. From November 1968 through May 19?0

' with the exception of 3eptember 1969 to write Annual Report bi-

monthly collections of surface and bottom waters were made at four—
teen stations. Six of these statlons corresponded to the plankton

stations dlscussed in the Fish Study;. Analyses oflwater samples
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usually were completed within five hours after collections.

i

‘ ‘The followlng ls & list of the stations sampled (Figurg

Bay Stations Rlver Statlions )

B-1 Coast Guard Station (Little R-0 Deep Point (houth of Mullica

. Egg Inlet) River) .
‘B-2 Cape Horn ‘ R-3 Akimbo Point
B-3 Light #20 ' . R-6 French Point
B-4 Mld-Bay . N B-9 Collins Point
B-5 Graveling Polnt : R-12 Hog Island

o _

R-14 Lower Bank
. : B-17 Green Bank
Naein Tributaries

'B~0 Bass River (mouth)
W=-0 Wading River \mouth)

When weather condltlions did not permit sampling by boat

then water camples were collected,by car from the following Shore

stations:
Bav Stations | . ' ~ River Stations
SB—1 Coast Guerd Station SR-6 Chestnut Neck Dock
S$B-5 Graveling Poilnt SR-12 Clarks Landing

' 3R-14 Lower Bank Bridge
o ' SR-17 Green Bank Bridge
"Main Tributarles . : ‘ .

SB 0. Bass River OJster House Dock
II. Transqg£§. This type -of sampling was -conducted by

boat;xconsisting of-a.continuous glg-zag ‘pattern. initiated at Llttle
Eggfinlatqullowingvthe Intercoastal Waterway Channel and coentinuing
by compass throughout the bay and ending at Jysterbed, Point Light,
near the mouth of the Mullica River (Figure £).. 3urface femperature
readﬁngs:and,salintty;samplssiwene\opllﬁcted.two or more -times a
monthwmhangppssibleafnomroaph‘$ranseotuon;both tidal cycles. |

N :Surfaoe-tg@paratures,were«belng.reoor&edoﬂrom%the Tele-
Thanoomenaroin&lgatqrwwtth&agsueﬁoot*probes ;Thewpro&eawas attached
toﬁthg~¢m§nsnm‘af?the Qoateaboutwsdx‘&nches»bngWnthe:waperwllne.

Sabtﬁtpyssamplesawere~obﬂlected-1n48~oz,fpresoription‘bottleé-and
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wpre”brought back te the laboratory for analysis done with the wide

- "ange Salinlty ﬂydrometer.

| The locations of sampling on each transect were determined
by dlstance versus_time method. Resultsywlll provide a monthly mean'
‘dist?ibution'patterh for surface salinitiés‘ﬁnd temperatureé'on‘both
tldal cycles. _
o CIII. Land Uségo. This particular survey was conducfed h&
- ear either visiting each of the Solls Conservation Offices in the
various oountles or by road survey. It was'initiated with the aim

of getting some 1ldea of how lands adjacent.to?this ostuary were,belné
used;l It oould indicéte sources of pollution and/ohvpotentiélhsources

of pollution.

IV. Nutrient Water Qua-11t,{r. HDuring vOcto‘oer 1969 through
May 1970 surface ﬁater samples were colléotod ﬁohthly»at six‘statlons
on o falllhg tido. During the winter months, two stations could not
be sampled (NB-3 and NR-0). | |

The following is a list of the statlons that ‘were selected
and sampled (see Flgure 4):

Bay Stations ‘ ' River Stations

NB-1 Coast ‘Guard Station (Little NR-O Near Basges Bay ' :
Begg Inlet) : NR-7 Garden State Parkway Bridge
NB-2 Near mouth of Big Creek 'NR-14 Lower Bank Brldge

NB-3 Light #20
The followlng tests were run on water samples collected:

A, HNitrogen Cycle
(1) Ammonium, Nitrogen (NHu)
(2) - Nitrite (NO,)
(3) Nitrate (NO3?

B. Fhosphate Cycle
(1) Orthophosphate
(2) tetaphosphate (poly -)°
(3) Organically Bound Phosphate

C. Detergents
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Surface.temperatures. .salinities and pH were also. taken alohg: with

these tests. ‘ . | , o
V. Pesticldes. Analyses were originaliy:pxahhédfﬁdwﬁe: S

run oﬁwmud,‘selected fish and/or invertebrates. Spéﬁ?iﬁg-Wﬁé‘
selecged.as a,pest1c1de 1ndicator'becauseJof‘1ts var$E5111tyéof“
tolerance and the quantity found during eany. period of" the year.
vAnch0V1es and white nerch werée: used: when. spearlng Weré: riot - available-
Fish.were collected monthly from bothwbay-and 1ver seining
statlons. by estuarine'personnai ahdAKEpt‘frOZénﬁ1n stérile-piastic

bags until time of analysis.

PINDINGE

_Water Quality. All weter quality data collected during
this type of sampliné from'November*1968vthT6ugh Ha@ﬁh'TQ?O%ére
1isted‘in-Tab1és 1:-to 14, Alladatawranges'for‘the”f%lchThgystations
being:discwssedxwill be considered. surface water guality. Sémpling
wasaéither«stoppédyor conducted%atrshbre;stétionstﬁEwt0~wéa£hbr'or
1ce«¢onditions=1n-tﬁéeﬁintérsmbnthsw |

”Coast Guard Statlon  (Little Egg Ihlet): - Station B+1 lies

appréxima:t'e:ly. 430 yards. off the Coast -Guard:3tation in the Intra-
ﬂoastal Waterway at Bueoy C"3.. Adjacent” to Buoy C"3 lieSAa“séndbér,
saparating rtwo- channels, whichratﬁmean'low;water‘hasfa“dépthﬁrange

of one. to four feet. The Intyrucoastzl Waterway channel, -where B-1

1s;loca£ed;;haSyaﬁdepth@atﬁmeaniléwwwatéribf?thfeétg"Béftdﬁvrs‘haid i
sand; :subject to: very:stronghcurrernts.. .

Surfaceawaterktémpéﬁatuﬂéstat&fhﬁsﬁstat&oﬁ#réﬁgédffrﬁm*ZBO
to 79° andsair:tenperaturssitromi27® t0 87 F,  (Table'i). Salinlty

varted#from:18.9 ®/oo.to:31:67%/00. - pHiresdings -wefe: found ‘to' be
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baslc (7. 9 to 8. 5) DissolVed oxygen concentrations ranged from 2.9

to 12 2 Ppm (see also %/0 saturation Figure 6) Carbon dloxide
values were from 3‘5 to 12.1 ppm. Turbidity readings were found to
range from clear to~75 JTU (Jackson Turbidlty Units).

Cape Horn, Great Bay: Site B-2, located'on the northeast

side of Great Bay, was sampled approximately 700 yards from shore.
Depth at mean low-water in sampling area is four feet. DBottom 1s
composed of sticky mud and shellfish beds.

aurface water temperatures range from 35.5° to ?8 F. and.
air temperatures from_23.6° to 78° F. (Table 2). Sallnity varied
from 21.4 %/o0 to 30.7 °/00. pH readings Were the same as the Inlet
(7 9;to 8.5). v Dlssolved oxygen concentrations ranged from 5. 1 to
11. 5 ppm., and carbon d*oxide from 4.7 to 12 6 ppn (see also Figure
6). ‘Turbidity values were found to range from,clean to 30 JTU.

Light #20, Great Bay: Station B-3, 1s located on the

Intracoastal Waterway on the southern portion of ureat Bay, about
1200 yards from shore. At mean low water it is seven feet in depth.
Bcttcmvis composed of sticky mud. ouring andebbing'tlde.’Little-Bay
which lies adjacent 'to this bay partially empties 1nto 1t

i _ Surface water temperatures ranged from 38 to 80 5% P, and
alr%temperatures from‘38 to 85° F, (Table 3). oallnity varied from
14.8 ®/00 to 29.5_0/00, A1l pd readings were basle (7.9 to 8.3).v
Dissolved.oxygen values recorded ranged from 5.7 to 11.2 ppm. and
carton dloxide from 3 9 to 12.7 ppm. (sSee also Figure 6); Turbidity

readlngs did not exceed the minimum sale of 24 JTU._

mid-Bay, qreat Bay: Area B-3 1s roughly 2<OO yards from

Graveling Polnt, south, at the intersection of bearings 105 E. to

‘Seven Islands and 346° NNW to Graveling Point. At mean low water
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depth 1s seven feet and bottom is composed. of. sticky mud.

; Surface water teumperatures range from 35° to: 82. 5 ‘P, end
alr temperatures from 38° to 83° F. (Table 4). »galinity varied from
15-7,9/90 to 28,7 ©/oo, all pH readings were basic (7.9 to=§.4).
Dissolved oxygen concentrations ranged from 5.4 to 12.0 ppm. and
carbd; dioxide readings ranged from 2.3 to 10.8 ppm. - Turbidity
readingsﬁrecorded from clear to.30 JTU . ' ;

Gravelinz Point, Great Bay: Station B-5 is located 680

yards off Graveling Polnt on the northern portion ofwthe-bay@ This
areanis.located‘néar_shellfish beds and has a depth at mean }o& water
of;seven"feet; Bottonm is,comboséd‘of sticky mud. |

X uurinc the W1nter‘months,,sampling wasg cqnducted.from.a
shore station (Figure by, Surféce water temperatures rahge from~28°
tow82 F..and_alr temperatqre;_froﬁ 22° to»86° Ff. (Table 5). Sali-
nityivarled ffom 16.9.%/00 to 26.8 9/oo. pH values recorded were
basic (7;5 to 8f3).~ Dissolved oxygén concentrations- ranged from
5.5 %o 12.3 ppm, and carbon dioxide from 2.8 toA1i.7 ppm. (seefaléo

Figure ;6), Tﬁrbidityvreadings»recorded from clear to 160 JTU.

Deep . Point,-mulllca. . This station has~been_deslgnated as -
the mouth .0f the- sullice Eiver- (R-<0) and has a depfh‘range at‘mean -
lowfwater~@o_be frow 17,to.30 feet. Bottom is composed of mud.
| Sufféoe water temperatures ranged from 31.8° to 83.5° F,
and“aingpempenatures»rénged;from:39°gto‘820 F..(Table'é).-.Salinity
varted}ﬁrqm:10¢0:9/oq to 24.6 9/0o0. ..Some pH readings recofded wers
found to Dbe slightly basic (7.3 to 8.3). Dissbivnd~oxygen'concentré-'
tionsaranged from 4.3 to 11.8 ppm,.:and carbon dioxide from’ 4 L to
10hxhppqﬂyisegﬂalsowFigumg;6&; ;TurbidltxuvalueS'recorded~fpom clear
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‘Akimbo Polnt, Hullica: Site B-3 (river mile 3) has a depth

range at mean low water of 13 to 19 feet. Bottom was found to be
55dompoéed of mud. _ o

| ; Surface water temperatures ranged from 31.8° to 82° F. and
'air temperatures from 39° to 91 F. (Table 7). Salinity varied from
8 i o/oo to 23.1 9/oo. pH readings were found to be near neutral_or
‘slightly basic (6.9 to 7.9). Dissolved oxygen ooncentrations rauged
from L.O to 12.0 ppum. and oarbon dioxide from 2.4 to'12[3_ppm. (see
also‘Figure 6.) ‘Turbidity values were low ranging from clear to

35 JTU. |

Bass River (rain Trlbutarv) Station B-0 was located ap-

proxlmately 200 yards from its mouth during most of the year. During
this time all data were collected up river (1!00 yards) at the Jyster
House Jock (“igure 4) | . '

aurface water temperatures were found to range from 30.5
to 826.F. and air temperatures fromn 2J° to 91 F. (Table 8). Salinity
.vafied from 2.8 /oo to 19.7 °/oo. 'pH‘readings ranged,frombslightly
iess than neutral to slightly basic (6.7 to ?7.7). Dissolved oxygen
conoeﬁtrations reoorded ranged from 3.8 to‘12.0 ppm. and carbon
dioxide from 3.1 to 14, 2 ppm. (see also Fiﬁure 6). :Turbidity recorded

ranged from clear to 110 JTU.

French Foint, lullica: Site R-6 near sheilfish beds, at
meanviow water has a depthbof 13 feet and’a bottom composition of hard
: sand., . Whenever Weather‘conditions preVented sampling b& boat, data
was recorded off Chestnut Weck Dock (650. yards from original station,
rigure Ly,

Surface water temperatures ranéed from 29° to 82° F. and air

temperatures from 21° to 94° F. (Tabie 9). ;Sa11nity varied from
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2.8 O::/oo‘to 20.7 9/co. pH values ranged from slightiy acld -to
glightly basic (6.7 to 7.7)., Dissolved oxygen éoncentrations
'ranged from 3.4 to 12.6 ppm. and carbon dioxide from 2.5 to 1).&
ppm. (see also Figure 6). Turbidity readings recorded from clear
to‘Zéo JTU. o

Wading River (iiain Tributary): Site W-0 was sampled 200

yardé from its mouth during most of the year. Jepth at mean, low
water ls ninn feet and a bottom composed of aud.

| Surface water temperatures range from 36° to 8"0 F, and
air temperatures from 39° to 93° F. (Table 10). ;al;nity-Varied
from 1.0 °/oo to 16;7 °/qo. PH values %anged frpmi%gid to slightly
basic (5.7 to 7.5). ‘uissolvedioxygen éoncentrations ranged from
3.6 to 11.9 ppm. and carbon dloxide from 2.6 to 14,6 ppm, (see also
Figure 6). Turbidity values-recorded from clear to 55 JTU.

Collﬂns Point, Mullica- bite R—9 lies adjacent to Swan

Bay and is 1100 yards from the mOuth of the adlng uiver going up
stream. &t mean low water, the channel has a depth. . range of seven
to 16 feet. Bottom cqﬁsists of hard sand.

| surface water temperatures range from 36° to 83° F. and
alr femperatures from 39° to 89° F. (Table 11). Salinity wvaried
from 1,0‘9/06 to 14,8 /00, pH values rangéd from acid to slightly
basic (5.7 to 7a5), Dissolved ozygen concentrations ranged from 3.6
to 11.9 ppm. and carbon dloxide from 3.0 to 14,6 ppm. (see also

Figure 6). Turbidity readings recorded froo clear to 45 JTU.

Hog ?sland,AMull}pa: Site B-12 at mean low water h@s a
chanhelg@gpth of eight fest, 3Sottom is made up of mud with some
vegetation. Sampling was npt-attgmgbeQEQemg.@pring.gggﬁmberx

January and February but rather at Clarks Landing 1000 yards up
i - ) . 4
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rivei (Figure 4). Here the bottom is composed of sticky mud and

probébly;was_the cause for a great deal of the‘turbidity recorded
here, | » |
t Surface water temperatures ranged from 30°eto‘8b°.F. and
ait temperatdres'frcm 319 to 92° R, (Teble 12).' Salinlity varied
from .3 °/oo to 11. 8.0/00. pH values recorded rariged from acid to N
slightly basic (4,3 to 7.3). Dissolved oxygen conoentrations ranﬂed
~ from, 3 3 to 12.0 ppm. and carbon dioxide from 2.4 to 15.6 ppm. (see
also Figure 6). Turhidity readings ranged from clear to 290 JTU.

Lower Bank Bridze, Nullica: Site R-14 1s approtimately 100

yards from bridge going upstream and 1is adjacent to the Pace haker
Boatfworks. At mean low water the channel has a depth of seven feet.
Bottom consists of mud with sand along shore, Some-vegetation is
prominent.‘ Duriﬁg the winter months eampling was conducted off the
bridge. | | |

Surface water temperatures range from 319 to 84° F. and air
temperatures_from 19?2 to 93° F (Table 13). Sslinity varied from

1 %/00 to 5 2 %/c0. 411 ph readings ‘were acid (4.1 to 6,9).

Dissolved oxygen concentrations ranged from 3.6 to 13.0 ppm. and
carbon dioxide from 2.8 to 17.3 ppm. (see also Figure 6). Turbidity
values were low ranving from clear to hO JTU. |

}

Green Bank Bridge, Mullica: Site R-17 is located approxi-

mately 100 yefds from bridge. At mean low water it’has a channel
deptt of eight fzet. The botton is compoSed of mud and the shore
consists of hard eand with gravel., This station 1s considered ffesh
water'and vegetation 1s present. | ‘

Surface water temperatures ranged from. 30, 5 to 83,59 F.
and air temperature from 19° to 95, 5° F. (rable 14)- Salinity

varied from <.1 °/oo to 1.7 °/oo. A11 PH readings were acid (4.1
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S to 5.9). Dissolved cxygen concentrations ranged. from k.1 to 12. 4.

ﬁpm, aﬁd carbon dioxide varied froa 2.9 to 18;2 ppm. (see Figﬁre 6),
Turbtdity readinzs recorded ranged from clear to &0 JTU. v

A On August 21, 1969 a 12-hour temperature and salinity
analysis was conducted in Little Egg Inlet approximately 300 yarde
of f Se?en.Bridges hoad (near Coast Guard Station) ﬁithin-fhe Intra-
ooastél waterway. Ihls station was sampled hourly at’ three dlfferent
levelé;‘namely surface, middle and bottom. Table 15 lists the data
recorded from ﬁhe Inlet and Figures 7 and 8 represent top»andgbottom
. temperatures and salinity patterns.

| AS prevlouelyAﬁentioned in Kethods and Procedures-section,
three‘phermoreoorders ﬁere 1netalled in ﬁhe Muilice-Greet Bay
Estuary.‘ Tﬁe locatlion of each instrument was as follows: (1) aﬁtach-
~ed to the dock pilings of SeVen Islands (Fish Factory)s (2) on the
bottom near Oysterbed Foint; and (3) attached to the pilings off the
Lower. Bank drldge (Figure 4), All three recorders were lnstalled
during June 1969 end ran periodicallj through iay 1070.. Dufthg this
period. data was lost for 111 days at the flsh factory, 114 days at
Oysterbed Polint and 9% days at Lower Bank Bridge. 1In sumaary, the
malfunotions were attributed to'winter conditions and«not'being_able
to recover thewinstruments or to the recorder itself. | |

In the secondary estuarles, three recorders were Dlaced 1n

the “anaSquan 31Ver and two in the Laurlce Hiver during January 1970
through hay 1970. The locations in the manasquan River were as
follows- (1) Bay Leao-“anasquan Canal attached to Route #88 bridve.
(2) noute #70 bridge, and (3) at. the Coast Guard tation in. lanas-
quan;lnle@;(riguxe - ). During this, period, dete,was\lost fo;yil

days at the Coast Guard Station, 45 days.at Route. #70 bridge and. 38
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days at Route #88 brldge. ' |

The two 1nstr4ments 1ocated on the Maurice River were as

follows: (1) station L-1 at Hayes harins, and (2) station N-2 at

Burchans (Figure' ). Durins time of recording. station M- 1 thermo-

recorder malfunctioned for 60 days and station M2 malfunctioned for
| .

- 15 days.'

}Winures 9, 10, 11, 12, 13, 14 15 end 16 represent a graphicl
sumnary of the data. recorded from the thermowraphs 1nstalled at the
locations Just mentioned. \

Collins Cove:v During the first part of. January 1969, atten-

tion was focused to an ‘area on the mullica Biver called Collins Cove.
This area consisted of a 36 foot deep dredge hole created when the
Garden btate Parkway was belng built. Its location is approxlmately
a quarter of 2 mile away from the nullica RiVer Parkway Bridge goinv
up rlver- entrance is gained throuzh Port Republiec Hunting Grounds
off Clar&s Landing Road. , . ‘

~ For the past three years; lce fishing in this area has_.
proved to be very prodnctiVe for white perch. A hydrovraphic study
was,nndertaken to determine what conditlons'caused the white perch
to be so’abundant'invthisIarea‘(Tahles 16 and 17). From the Use
SurVey.‘it-was learned that fish were being canght.between 12 tol15
feet below surface. Samnpling from'thelice and later on by boat re- ‘
vealed that during the first part of January 1969 surface temperatures
rarfed from 30. 2° to 31.8 89 F:, whereas at 15 feet temperatures ranged
from 31.5° to 35° F. and bottom from 46.5° to 48 F; There was &'
temperature difference ranging from top to bottom oﬁ 16.2° to 16._5O F.

(Table 16). The second portion of January surface temperatures

ranéed_from 29.50,to.35.5° e at'15 feet temperatures recorded from
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30° to 349F, and bottom 39°'t§ 4O F. The recording:of39% B wagathém
last f;adtng.taken fer this.month at the. bottom.. it wasiduring 'this
time ﬁhatia'coollng‘perlod becane evident until1flnamlykrn;hgnchﬂthéﬁ?
surface temperatures were w%gmer than ‘bottom,

Sglinity'reaéingssélsotshanply increased ﬂrcmﬁaurfaee&toﬁ-

5ottom. liaximum bottom salinlty recorded was 25.9 /oo, other read~
1ngs-;ere:close to 24'%°/00. Readings:of tthsmagnitgdeu&ne*@Mpicahﬁ
of‘théwbayﬁ Dissolvédfoxygen concentrations sharply decreased .from -
surfaéeﬂto”bottomv(itiwas not until the end%ofvJéhuary?ﬁgéqbghat'
traces~of'dxygen were recoided*on the.bottdm)' As- the:temperature and
sallnity ‘'would increase, dlssolved oxygen would decreases . A .vertical
comparlson .of Collins Cove to condltions that existed ‘during .January
1969 in the-Mullica River can.beSSeen_in:Table-164A;

Readings taken‘tn January 1970 are compared with January
1969~in Figure 17. Maximum»bottomawaterftemperatures recqrded were
only 37° E‘ a 1%"2". F. difference from 1969's highest reading, Sali-
'nitiéS‘were;found to be 1ess than 20'°/oor however, readlngs of this 
natumensfrl; were‘atypical for”theiarea:. Dissolved oxygen valueé
were found.-still to have a wide difference from top to.bottom; however,
oxygen Waswfecordéd present. on thewbottom in all analySes,asmoompared
to 1969'sampltng. Februery 1970: revealed a cooling period had' taken
place as- in the p;evious year,

Secendary.Water‘gualityjsﬁations;i wWwatar . quality wag con-

ducted at fourother locatlon-areags:=fior.a brief perlod.during the
sampling yearibecause:of their possible- effects on the‘estuary; They

were thefollowing: two~m&£nﬁtrfbutam$esﬁé'Bass.andMWadinm'ﬁivers;

and. the Intracoastal Waterway : (Mar Lz Marsh:Thorofare) around Little
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Bay, edjaCent to Sreat Pay (Figure 4). |
| ' Doring the zonths of July snd Lugust 1969 water analyses
‘Were taten once from each of the main tributaries (rables 18 to 21)

K ;n February 1970 sampling was done from shore stations along
the nger_datershed l.egion terminating at Route #542 (Batsto Road) -
.wﬁiohiruhs perpendicular to both «ullica and 3atsto Rivers. WNutrient
samplinge were also included in this perticular analysis (Table 22).

" Little Bay and the Intracoastal Waterway that lies around
it was sampled during the month of August 1969 (Table 23).

Transects. Plates 1 to 4 are highs 2nd possible lows from
six-months of monthly mean surface isohalines and 1sotherms recorded
In Great Bavaetuéry during 196941970. Problems arose that would not ‘
allow a completion of this portion of the report for fhe plotting of
minimim isohalines and 1sotherms patterns.

(.
Nutrient Vater Guality. From October 1969 through nay 1970

SHrfaoe temperatureq, salinities. and. pH were taken along with the
nutrient study (Tables 24 to 30). Due to chloride 1?terference.
ammoﬁia determinations wére limited to the river stations. Data
results from the nitroven tests were found reasonable; however, there'
is the possibility that ohloride may also 1nterfere with this analysis.
. ohanse in technlque aay be considered for next yearis study.

Ho appreciable traces of nltrites were found at any of the
selsoted stations throughout the”eamplihg yeef.

Coast Guard Station, Little Egg Inlet: site (B-1 is located

in tae same area &s the hydro-station desoribed prev10Jsly. Qampling
was also oondlcted from 3even Bridge Hoad shore when weather conditions

prevented the use of a boat
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Surface water temperatures ranged from 29 to 65, 9-:F.nand

éir”temperatureS'from 20° to 68° &, - (Table 24).  Salinity varied- from )

20.5'9/eonto 32.5‘0/00. Al . pRH readingsfwerefbasto (7.9-to 8fl)wf-'
iiitratée readings were few ranglng frow 0.0 to .18 p,u. =crthophesphate
values-ranged from .02 to 76 ppa.

Bilg Creek, Great Bay: Site iiB-2, located onﬁthefnorthern

portlon of. the bay, was sampled approxlumately 100 yards from the: meuth
of oig Creek (Fl. E*2 light) in the bay. -during the months of -Decen-
ber$“Jenuary and February, samples.werevtaken,from the-shore gf‘
Gravéling‘Point (aptroximatelyf2700 yards from:outlebrovaig-_Cr,eek)e
n4\urface water temperatures ranged ‘from 31 Lo, 64, 4° P and
air- temperatures from 30° to. 67° 'F. (Table.25). - Salinity varied from
1?.1‘°/oo-t0'31.2_°/oo. ;11 pH were basic (7.). to BHO). Nitrate
readiﬁgS“rengedcfrOm 0.0 to .13 ppm. and orthophosphate from .12 to

.92 ppu.

Light #20, Great Béy: Site NB-3 is located in the same
arza as the B-3 station, |
| "Su}face-water-temperatureé?ranged~ﬁrem.b09 to 6@.29‘Fr and
air‘temperatures from 47° to 65° R, (Table 26). Salinity varied from
14,1 p/OO‘to 32 %/o0. All pﬁareadings~were basic (7. ?»ta~8.0).
Nitrata values were Very few ranging from 0.0 to 0. OQ ppm. 5rtho-

phosphate readings rauged from 06 to .76 ppu.

‘.. Basses..3ayy «ullica: -Site ilR=0 is located«ébo yards;from
DeépPoint; dewnstfeam'neargﬁasses;Bay. N

ogsurface water temperatures. ranged.-from-432 to 64.7° F. and
aiietefipératures from 450 £6766° F. (Table:27).-.5alinity varied, from
14;259/06 te 25.&-0/00;“fprvalueerariedwfromgaeid.t@‘sligbtly-basic
(5.5 tb??.?)ﬁ%fVeryhfewvnitrateﬁmeadings»were:xeo@:dedjko;O_tog.18

ppm.){?hOrtﬁophosphate readings ranged,from'o.o to . 4b ppu.

[
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Garden State rarkwey Bridge, hullica: Sité NR-7 1s located

100 ysrds froﬁ-bridge upstream. Ourinz winter monthis samples were
acquired from shore. | |
Surface water temperatures ranzed from 30° to 66° F. andrhiri
v_tempeéatures from 31° to 68° @, (Table}ZS).f»Salinity varied from
| 5,0 O70'0 to 21.8 O/eo. pd readings rahged”frbﬁ acidie to slightly'lg
basic (5.4 to 7.3). ditrate vaiues ranged “from 0.0 £6 .4 ppm. o‘fttlg;_
phospﬁdte readings were low ranging 0.0 tokfho ppn. except for tﬁo;iﬁ;i~
stances where high readings of 2.0 and 5.6 ppm. Were found.. Ammonia
readings were high ranging from .6 to 3. 5 ppm. B

Lower Bank Bridge, liullica: Site flR-14 1s located in the

same area as the R-14 station described previously

Surface water temperatures ranged from 30° to 670 P, and |
alr- temperatures from 32° to ?8°'F. (Table 29) :This station 1s con-
sidered basically fresh water. DurinT this particular sampling, |
salinity ranved from O 0 /oo to .2 o/oo With the exceptlon of one
high reading of 6.5 °/oo. a1l pH readings‘were acidie (4.4 to 4.9).
Nitrate values raried from 0.0 to 1.23 ppm. \Crtéeph¢3pbété readihgs:w
ranged from 0.0 to 2,4 ppm. énd'ammoﬁia readings Were low rénéing frdﬁ_

.5 to 1.4 ppm. except for one high reading of’h;h ppm.

DISCUSS;Q&
Surface water temperatures during the winter months of
December 1968 through the first yart of February 1969 ranged from
290 F. to 32. 50 . Tne temperature dlstribution throuvhout the es-
tuar& had not differed more than 2.5% F, at any one hydro station.

ihlSdWOJld seen tq inalcate‘a aniform tempesrature egisting throughout

-
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the estuary during this period. iowever, 1f‘one“woulaenete<phewmean-
urface temperatdres for each of these months .in both r1Ver and bay’ _
February.1969 would qhow & rise in temperature cloae»tpvg 50 F. Lnstead pf
of the uniformity Just mentloned (Figure 18.,). This igudden riseﬂin
temperature 1s due to the changes that took place:in. the 1ater days - of}
February.ﬂ However, Jecember 1969 through the . first @art of . Femruary
1970 surface water temperatures-ranged from 28 ‘to L6, 4° F F. uDurrng
the month of December 1969 water temperatures were found : stlll Warmn
'rangins“ﬁrom 36.3° te 46, 4° f. as compared to last .year? s.recordingu,
From. Januery 1970 to early“Fébruary surface water temperatureg ranging
. 289 to 3&0 F. were comparable to last year 8 winter -months. .?he
-temperature distribution throughout the estuary during- that period
had not differed more than 59 f. at any one statlon.;'rrom~Tables 1
to 14 one can note a definite air—temperature relationship° buring
Wovember 1968 through arch 1970 ‘the temperature dgifference between
-surface ‘and bottom ranged O 0° to 6.5° F. i
From the hydro data mean surface temperatures :for both rlver

and. bay - gtations were plotted and. compared with ocean temperatures re-
corded ‘at.'the Steel Fler in Atlanpic<vt;yfbynthe u. S.,Coast,and'Geq-
detlie:Survey (Figure 18).> Itvwowldéseem:that;the.bay;wacholﬁer thah
both“phe rtver-and.the ocean from December 1968 until,MarCh'1969.
During'darch‘there w28 & change over leavinz the ocean'cdlder;until
about -the''middle of :sugust ‘1969, -Septemberisshows :the:bay- coollng of f
and - ‘becoming colder at the énd-” of “dctober 1969, |

| Rigures 9 to’févareimonthlyﬂmeansrandyextremeSfof-thermoe'
recorders 1n the: Great 2ay+Bstudry. =Iltywassduring idecewmber: 1969 -the
lowest 7%t Tems Was - revorded*at the fishufactory on.3Seven : Islands

(28;8°EF),“»Thisﬁﬁold&ﬁrbntrwwsiréédrdedﬂam@OtherbedrEoint:Iananuary
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19?0 (34 9°F ) and at the Lower Bank bridge in vebruary (30°7.). The

warmest extreme at -all three locatio ns wag recorded in July 1969 as
' being B87. 3 *. at the fish factory. Oysterbed Point was 81,5° F, and
8k, 50 F. at R-14,

At .ioute 88 Canal bridge in the panasquan River, the lcwest
extrede was recorded ‘in January and February 1970 (28° P.), whereas
oute 70 Bridge was only 31 F. in January, and at ianasquan Coast

auard station 320 7. also in. January and February. Recorders were
not in long enough to determine the warmest extreme,
- In the 1aurice Hiver, station M=1's lowest extreme was re-
corded in January and Pebruary 1970 (32°F.) and station M-2 recorded :
also in January and February 1970 (29°F.). Becorders‘were also;not)
in long enough to_determine the warmest extreme. ’ | |
Surface d1e901ved oxygen ranwed from 2.9 to 12. 6 ppi. Jurinb
the first part of August 1969 heavy rains for a few days caused the
low readings. Except for August. dissolved oxygen values did not drop
below 4.0 ppm. or 63 ©/oo saturation. Oxygens ranged from 9.7 to 15,6
ppm. during the colder months but gradually decreased_with an increasev
in temperature. Surface and bottom dissolved oxygen‘differed by b.O
to 2. 5 Ppm. ' - |
, A1l surface ph readings for the bay and Little Zgg Inlet

ranged from 7.5 to 8. 5, and the river stations from 4.1 to 8.4. The
» difference from surface and bottom deviated 0 to .8.

Salinity for the bay ranged from 14,8 /oo to 31 6 /oo and
the river from < .1 to 24,6 /oo; The maximum reading of 31 6 O/oo

was observed at. the surface of station B-1 while a minipum of less

than .1 °/k“5 ,corded at stations R—17 and R 14 Tables 1, 13 and

T 14). Their respective ranges were <.1 0/oo to 1.7 %/oo - and <.1 °/00



to- 6 2 °/oo. At R-17 station only twice has there been read;ngstex-
ceeding 1 /oo, attlibutable to storm: tides or moon: tidal cycles.~

AN Free carbon dloxide- analysis waSrinitiated‘during warbh

”and 1n-the«river~from»2 4‘tok18w2”ppm;’ Fimwﬁéﬁ19 showaw

e

'~ieéétiw'ltvis generally recommended: thiat: the free'cafben dioxide

b exceed: 25 mg/l- for aquatic animals. Carbon?ﬁiexide values
were found>to be higher during the summer months: with- the month of"

August hé ing thn highest values, probably: due to- thefheavy rainfaLl

1n this ,ea; Durinw the winter months, the bay- values: were higher
»lthan th_,rlver. l

\ Turbidlty values rangéd: from clear to 290 JTU: (Jackson Turk
bidity Units) It will be noted: that~the word “clear™ does»not
1ndicate lack of turbidity but that it will fall 1n the: range. of 5

to. 24 JTU There was. not definlte disﬁhrtion made: at this time for
thiSspartlcular range- other: than by estimated approximations._4Tne
Jackson¢Turb1d1meter has*a usable range-+ only above 25 JTUG: lower
turb_id;irt'_i-ee,s-» cannot be mea«s-ured»z: on: this: instriment. Turbidity ,r.ea_d;ingS‘
Wereélésééihithe bay‘as;compame&‘to+§héﬂriver?stationsb 'Réddingsﬂwere
taken'most&%*during\the wirnibter monttiss iiost ofrthe'turbidi%§jva1ues‘
recofdedﬁinﬁtheAlate<1969gand'e%rly:19?0-were'taken.at shdre*statiOns
-=- off beaches, docks: ox” brldges:during. lce: conditionsi

nutrienthnalvsis%~ A8 statedy in+ the section’ Pindings, .

there. weres no 1ndicationsy.ofi detergents or: nltrlte be&ing™ present
Nim*ate., Nitrate: values in: the' bay were foundito: be low:
and;bnlyipreséntﬂ&ummngﬁtheﬂW1ﬁﬁerfmbnths%fvIﬁuthe%riverﬁreadﬁngsuf

were: alsor récordedtdirrings: thehwititer- nonths: along: with! et Upstréam: hed
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riséiln values from‘ﬁhe mouth of the river. Station (IR-14, the
fart;est upstream station, had a maxlmum of 1;23-pph‘ recorded |
during the month of January. A cecohdary wéter‘quali;y samplins
of the Upper datershed was initlated during february 1970 at
NR—lh and ploceeded upetream to where Rt. 542 (Batsto Load)

crosses over the uullica and Batsto Rivers (Pable 42) Nitrate

‘valueS»were found to.be 1.50 and 1.41 respectlvely.

W Ammonia. Ammonia water sémples collected in thg river
ranééd from .5 to 3.6 ppm. An exception-was statidn 53-14 with
U.Mfﬁpm. found 1n_£arch 1970'contrasting'from'its ranée-of .5'
‘to i.h ppm; Eliis (1937) notes that although the tolerance of
fisﬁ differs with specles and other factors.vé.i mg. /1 of
-ammgn{a 1s considered harmful to fish in the 7.4 to 8.5 pH v
'ranée. | ‘ |
W The [ullica River was highest in ammonid dqrmg the
monfhs of October through Jecember and began décreaéing to a
lowkin Febfuary. Fromvhererthere 1é an upswing andubne‘can

only assume 1t will reach its pesk during the summer.

» Phosgphate. rthophosphate, the soluble form of phos~
‘ phate, was found in the bay ranging from .02 to .32 ppm. The
highest values werelrecorded durlng November, January and April.
Thé fiver readings ranged from 0.0 to 5.6 ppu. and were highest
during the months of December and January and lowest dvring

4arch
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. Trom the February sampling upstream, 1t WQS»learheq thet
2f8 pﬁr.'OT‘POB was recorded at Sweetwater and 2.0 ppm. oh t@é upper
hulliéé Hiver Branch;' ' ) '
Figure 20 shows monthly mean values plotted to compare‘”“‘

NOB and PO3 values during the eight months surveyed.

Pegticide Analysisg: All samples were analyzed by Quality

Control Lab in Thliladelphla for chlorinated hydrocarbons. Rgsults

| were glven in ppm. total DDT by gas chromatography.

| Table 30 shows that B HC (alpha, betaﬂ gamma’ and delta) and
Hepté Epoxlde were <,01 ppm. Dieldrin was present in only qne_out
of eiéhpwsémples. thé‘rest weres <,01 ppm. DDD and DvoE wer?'ﬁresent
in aii samples_along.with UDT~P,p°. UDT-0,p" was present in.only one
sampié. fhé'rest,reCdrding <.01 ppm. .

, Total DDT recorded in the bay ranged ‘from .28 to .56 ppm.

and the river from .56 to l 12 ppm. ‘It would seem that from; the data

4

pest;cide 1evels are'higher in the fall.

Land Usaze. Killam (1969) reports that the total area in

the Auriica River watershed includes approximately 328 square miles
in B@rlingtbn Countj, in addition to 31 square milesﬁin.OGeag County;
15U'équareAmiles in atlantic County and 65 square miles ih Camdén
Counﬁyl‘ spproximately thirty to forty percent of the land area in
the watershed has been purchased by the 3State of llew Jerseybénd haé
been. deslgnated as the 3tate Forest Park and harton Tract

Soil ourVey HS (riount Holly) rnports that Burlinaton County
is the largest county in the State of New Jersey, with a populerlon
of 224, h99 ln 1960 covering 827 sguare miles. It roughly covers an’
area’ OQ%5§9.954_§9res3,of which. 524,160 are land?andfsiﬂéi'aCres are

water. .. The' county extends. from the Delaware River to the Gredt Bey

v
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on thé Atlantic Ocean comprising about 54% forest, 39% farmland
(184, ?27 acres), 12% urban and u%ffederally-ownéd laﬁd.-
~ : * “Bagically Burlington 1s devoted to farmlng where most of
lthe ﬁroductive farmland 1s in the 1/3 of-the»county paralleling the
Dela@are River and‘2/3 portion to the east is mostly woadland (much_
of this section is in the 20% of the county that is state-owned -
Forests and Farks). | | | |
M'From the geology and topography view, this county is
alluvlal!sand. gravel, loam and clay mixed. Along the Delaware Rivér‘a-
extendlné back from TO to 14 miles is'rather fertil? loam. To the
east of this loam the soil is mostl& sand over clay which extends to
the narshss and bsys of the ocean. There lles a na?row strip between
 the loam and”sahd districts (Pines).that produces oak. Fo the east
of °P1nes' and extending well into Ocean County is a section of
'stunped growthlcalled the "Plains’., In the southern portion of this
Couﬁ&y, bpraering‘on ﬁhe lullica Aivér, are located twa large iron
ore»aeposlts
(1) lies’ along the utslon River and its branches. |
(9) the other along the mading ﬂiver and 1ts nany brenches.
*All rivers within this County either flow}southwest to.
the Atlantlc or northwest to the uélaware Rlver. ﬁhose‘emptying'inté-
the Joean are imllica, iading, Batsto and Bass Rivers, and those into
the Delaware are, Cxosswick Black Craft Assicunk, Hanoocas and
Pennsauken Creek.
“The lands-that thé State of ilew Jersey owns 1s a total of
275;757 acres under the Jurisdiction of Devﬁrf nent of fonservation and
Ecahomlc Qevelopment. dithin Burlingtqn ‘County thare_is over 100,000

F;,\acres of this land (Table 31).
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“L1thin the Iine Teglon, the most important industry are ™

cranpérries and have been cultivated near Femberton 31nce-aﬁout 1825.
but ﬁfodUction on a commercial scals did not begin in-sduthqrh”NéW"
Jersey untll after the Civil War. However, due to 1lnsect, discase
and ardught dlsésters‘lead_td the abandonment of cramberry gcréagew
Suchglahds-became covered with red maple} sweet(bay,lsoutheqn‘white
» cedar and various shrubs, grasses, and sedges. . Several of Qheée
abanééhed*cranberry bogs recently have been cleared and flbqged to
previde’shallow lakes around which developers have constructed numer-
ousnémall houses (Prgsidential Lakes, Lebanon Lakes,-Shammh@vEstates,
etel). | ;
*The charag%eristic lowlands are associlated to‘thg blueberry
and ;fanberry'crops éitensivély produced in this County. a great deai
of tﬁese crops are produced south and southwest of Cﬁ-atswort_ho dther
pr1Véte~hold1ngs are located on Bass River, Shamoég,fabernaqle.
Washlngton and WOodland,Townships. Botb“crops require 2 good water
supply for efficient production. Blueberries nead gfound water held
cohsfant»in summer whlie eranberries need water in fall for harvesting
and in winter and spring for frost pro&ﬁCtlbn} Land‘curreﬁtly devel-
oped for cranberry and bluebérry production are generally graded or
smoothed to insure surface drainage. This involves stock'iiing of
the surface socil, smoothing and grading the subsoll to & designed
grade an&*ieplactng the sgurfeace-soil, Ditches are dug,fdr draiﬁage
‘and'canalsiare constricted to carry waﬁer where it 'is needed. Exoeés
excéﬁatedvmaterial is Sprea&‘ovér:theilow-areasa“ |

| “The towns that are found in the immediate arza Sampled.in
the Great® Bay Tstuary are very small and are situated aleng the

Burlingtoeh=Ocean County border. - They are as follows:  Hew'Gretna
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(1argest of. this area), Wading River (few homes scattered along Turtle
'Creex Boad which runs parallel with the ;ading Hiver), Lower Bank
comprises mostly homes and racema{et Boat Works. which 15 located on

the Mullica River adjacent to the Lowser Bank Brid?e, Green Gank,

N located on Houte 563, homes are located parallel to the Muilica

-:

hiver- Crowleytown. located on Route #542; Batsto, historic site .
‘ located on Batsto—hashington Road.

_ | Killiam (1969) reports that at the present time there is
only one treatment facility located within the mullira ‘Wwatershed of
Burlington County. This plant is located in Washington Township and
is owned'and operated by the Pacemaker Corporation (Figure 3) The
_plant ‘has a desiﬂn capac1ty of O, 01 NGD and discharges the treated
effluent into the :ullica.

The only other inhabited sites are small recent develop-
ments' Shamonv Park Istates and . oodland Lakes. These are located |
on the north-moot section of the xadingrﬂiver. Ihey include approYi-
.mately 50 dwellings. |

Special Report #£29 (Toms Rivef) states that Lcean Countj_
lies:within'the Coastal Plalns in east centfal Wew Jersey‘hetween |
latitude 39° 30" and 40° 107 North e.nd between longitnde 74> 02
and ?40 33% Jest. The Atlantic Jcean forms tne eastern boundary of
the county, It comcrises & total area of 750 square miT'=> , of which
639 square miles is land. Barnegat Bay alonT the eastern margin of
the county comprises most of the water ares. Upland area consists of
563:square miles (excluding salt narsh and beach area), of which
approximately 87% was forested with stands of pinegyoak and cedar
in i939 (hoore; 1939). | ‘

In land utilization, agriculture is & minor factor. In>

1959, 7p of land was devoted to agrioultur The poultry industry
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‘_accounted,for 11 million of the 12 million dollars in farm rroductq

: sold .in; 1959. alco blueberries and cranberries’ are a main speclalty |
”_crop ’ . iore than 3/4 of the land arza of this County lies below»an

altitude of 150 feet and much of this is occupied by swamps.'strcan,

_and salt marsh

3

v,

“The County is dralned orincipally by east and southeast
'flowiﬁg;consequent streams of the Coastal drainage area. These |
streams haVe a dentritic drainage pattern from nerth to south The
most 1mportant streams are the nanasquan River, iietedeconk River,
Tqmsﬂﬁivgr,40edar_creek. Forked River, Oyster_Creek and‘hilthreek,
Otheﬁkstrgamswsubh astrosswiék Creek flows northward to the Delaware
31Vef. Thé coastal étreams‘drain into Barnegat Bay, Little Ig3, and
Great Bay.

” - An area that over the years has SiVen way to home wateriront
deveiopments‘lies between State ioute 9 and Great 3ay Boulevard n-
tcpsécting_in Tuckefton. There are two prominent developments that
havs;rlsen from the sait‘marshes on the northern portion df’Qreat Bay
namely Atlantis Development and Hysﬁic Island. | Mystic Island is
the iarger of the two developments with constant dredging and'fiiliné
stili'taktng place,  The principal.Qutlet‘for‘bbats from this area 1s.
by Big Creek emptying into Great Bay. Unfortunately, time did not
alloﬁ‘statistical data to be preSented cohcernipg this érea.v

Censqs racts (..ays Landing) reports tﬁat Atlantic County'
contéins_appro§imately 368,000 acres of land area running f{rom the-
Delawaremﬂixer alohg the channel of the Mullica River to Little Ezg
Inlet of "the atlantic Ocean. Of the total just mentioned, L3,688
aareé of»t?%,are classified as farm land. Since 1910, farming has

been a declining. trend.
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- ‘. Tovms having an imnediate effect on the Great Bay Estuary
withinvatlantic County are oweetwater, ‘1eﬂsant 11113 and Hammonton.
It Can also be noted that the Hammenton Sewsze rlant has its drainage
systee located on the Iullica niver Latershed. There are a few
scattered homes found along Clarks Landing Road (runs pnrallel with
.the 1ullica River) and others with waterfront docks located up around'
'Sweetwauer.

, ‘ 3tate- owned land in this county eomprioevbPo”t Republic
hunting and fishing Grounds, and & portion of the Green Bank State
Forest Brigantine National WildllfeoRefuge, located in both Atlantic
and Ocean Countleo, is federally owned.' | | |

. In all three countles there are camplng grounds located 1n
Athe various otate Forests and arks. It was mentloned before that |

there are cranberry bows located throu*hout the three counties from-

wnich their drelnage empties into this watershed.
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R Vo g.m Water Anelysis Data’ ooppooama ma nﬁm rp

)

Inlet Station (B- 1) o )
..~ = ..Temperature 2linity E S oom .
SR Tidal (° F.) . oo pH - 'D.O. : SRR
Umam Tine Stzge Air Sur. Bot. 3Sur. Bot. -Sur.. Bect Sur. Bot. Sur. Bot. Turb. Depth
HH\ma\mm 10:304al High+2y - - -  ~28.2 - = = - 9.5 =~ - - 40,0 -
12/18/768%. 11:002KE High +5. 34, 0. 2940 = 26,9 = B0 er 11010 - - - 50.0 -
12/27/68* 11:20AH Low +3  36.0 29.0 - 25.6 - - 8,0 =~ il.4 - - - 40.0 -
a\dm\mo* 10 .00AkL High +m.‘p: 0 30.5 - 29.5 = 8.2 - . "11.6 -~ - - Cl. -
.J\NO\ 9 v - - - - T - . - - - - - . - L -
2/11/69%  10:30AL Low +13 42.0:30,0- - =~ 24,0 =~ =~ =~ = 11.6. - - - 25.0 =
2/25/69%  10:130ALk Low +2 48.0°38:i2 - 24,0 =i s 749 = 12,2 - - - Cl. -
3/6/69%*  11:50AN High +3 41.0-36.0 35.0. :29.529,3  8,1. 8.1 10,8 10.8. 7.5 - ¢l. 25°
3/24/69°% 11:0020 - Low +5 ~ 46,0 41,2 40,5 30:6730.9" 8k Bik: 1033 9.6 7.4 - Cl.. 34°
:\m\mw**. '11:34al  Low +5% 53,07 4605 46,2 31.6:30.9 8,3 B.4 . 97 9.6 ?7.3.11.9 Cl. 25°
L/28/69 10:43:M Eigh +m 64.0-60.5 61,0 28.5 28.6 8.4 ‘B.4 8,0 7.9 5.3 6.3 Ci. 20°
. 5/6/69 11:30AK Hizh +% 57.0°56.0 54,5 31:2:31.3 8.4 8.4 8.8 8,9 6,6 6,6 <Cil. 13*
5/27/69 10:37AM Low +W 66.0:62.0 6%.5 26,0 28,2 8,1 8,1 7.7 81 6.7 6,9 Cl, 7'
6/10/69 10:31AM Low +5 71.0 68.0-67.5 28.2.29.8 " 8,1 8.1. 6.9 6.7 8.1 7.3 . Cl. -
6/18/69 ‘94 High 75.0:66.0 €2.5. 31.0 31.3 8.1 8.1, 6.4 6.4 12,1 11.4 Cl., 29°'
7/9/69 10:154k Low+25 ~7B.0 74,0 74.0 26.4:'27.57 8.1 -8.1 6.4. 6,6 8.3 8,8 . ClL., 10°
7/17/69 10:1784 High +1 87.0°75.0.73.0. 30.0°30.2: 8¢5 8,1 5,9 4,9 6.3 8.9 Cl, 36°
8/6/69 ##% 11:454% Low +3% .77.0 79:0 74,5 1B;9 25:0 7.9 7+:9 2.9 4.4 8.7 12.8  ClL.. 30°
8/26/69 11:31AM High +5 85.0 .76.5 76:5 2776 28.1 8,1 81 6.3 59 9.3 8.5 <Cl. 22°
10/7/69 10:45AH Low 69.0 64.6 65;3 27,8 28.1 8.1 8.1 7.3 7.3 10.7 8.7 Cl.-10 26°*

10/27/59  11:55A# High+35 6L4.0 55.5 56.5 29.5 29.5 8.1 :8.,1° 7.9-8.,0 3.8 12.4 Cl.-1518°
11/13/69  11:43Ar High+1: 46,0 54.3 53.8 30.4 30.9 - 8.5- 8,5 7.9 7.7 5.9 5.9 Cl.o-h 34
11/24/69 1323Pi. High +6 46.0 L4,0 44,1 27.0 27.1 7.9 8.0 9.1 9.9 6.5 6.4 Cl.-5 26

‘\Am\:\wm* 11:204# Low +2  35.0.38.1 - =~ 30.3 -~ - 8,0 - :10,3 - 6.5 - Cl.-24 -

- 12/12 : - - - - - - - - - - - - - . -
A\Am\qom 11:15AHM High. b2.0 mmtw; - 29.3 - 7.8 - 11.4 - 7o - 40.0 -
1/23/70% ~12:35PH m»ms+:x 27.0. 28,0 - 29.9 - 7.9 = 12.1 - 7.2 - Cl.-24 -
2/4/70% = _ - 26.0 - mﬂ,o - - . - - e - - -
2/11/70%  11:0540 hoA+mu ‘35,0 .36.0 - mm - 7.9 = 9.7 = 7.8 - 75.0 -

+.3/12/70 .?AH 50AL  High +}% 44.0 38,0 37.0 0 30.0 8.0 8.1- 9.9 9.8 5.9 6, m Cl.-3 25°

\Am\qo © {1{00aM" "Low = = 38,0 wq“o um 5 m: 524,90 +8;0..8,4-11,2.11.3 . 3.5 L.4 Cl.-11 20°
# Sampling H,Hoa stiore of Little _mmm o agt Guard Stat wcz *#%  Heavy rains.
. #®_ Sappling tsken at Buoy 96, S R :



TABLE 2. . Water’ »smHQmpm Data. oowpwoamn,wn d:m omvm

Homm oﬁmdwos Awnmv

o emaﬁmumdcw L p,l.u“, o — Coy,
Tidal. m Bi). 3alinlty,. < opHe e ,U.o., N
HHBQJ wnmm bpu de.. Sur. mUhu..acH. wow ur,., Bct. Sur. Bot. Turb. Depth:
142 o cm mpqs+m = - - 28.4 27.1 - .-_ 2.5 9.2 - - 31.0 -
127 : - - - e - BT - - TR = - - . -
Hv\uQ\mmw .,|; . - T - - e e e - - - - - - - -
u\pm\moc - - coem e e < = - e - _ - _ -
121198 -High +3. 43,0 35.5 34,5 '23.6-24.9 3/1 72,9 ‘8,5 7.8 4.7 - Cl., 7"
Hw»mwws:.bosw+m bs,0-Lb.0 44,0 26,9 26.8 8.4 -8.4-10,8.10.3 5.5 =~ c1., .7°¢
12:0LRW: hoz‘+m% 60,.0:50.0. 50,0 .28:0 28,8 8.1 :8i1 . 6.6 %645 "10.0.10.1 Cl. ,_m.
1T:11AE High+55 64,0 59.5 59:5 25.1:25.0 8.1 8:1° 5.4 4,0 9.6 11.6 30.0 0
11:554% High +3  58.0° 57,0 57.0 30.7 30,6 8.4 8.3 8.5 8.5 6.6 6.2 <Cl. 6
11 :00Aii . bos%+m 66,0 63.5 63,5 25.5 25.4 8.1 8.1 5.6 5.6 7.2 5.4 Cl. 5% o
11:07AM Low +5  76.5 7i.5 70.0 27.3 28.4 8.1 8,1 7.0 7.4 7.7 7.2 Cl. Ly «©
102 34k mpms.+w 73,0 68.5 68.5 28,3 32.3 8.1 8.1 6.5 6.7 9.9 10.9 Cl. A
10+ 434K Low:+25 90.0 765 74.5 25.9 26.9- 8.1 8.1 6.5 6.9 8.0 - Cl. 4
10:40AM: High +1 84.0:76.0 75.0 28.528.5 = 8,5 8,5 6.1 6.3 7.9 7.3 CL. 7°¢
12:12Pil. Low +4  79.0 78.0 77.5 2°.9 21.1 7.9 7.9 - 5.1 . 4,7 12.6 11.9° Cl. 6°
m\mm\mo 12:18Fin High +5% 82,0 77.5 77.5 26.3 26.2 8.1 8.1+ 5.8 5.7 10.3 3.5 Cl. 5°
10/7/69: 11:13aM Low.+3 67.0 66.0 65.6. 25.8 26.1 8.1 8.1 7.1 7.0 10.6 10.8 Cl1.,-15 57
AG\NQ\m@ 12415Ph High +3 66.0 54,5 55.0- 28,0 28.2. 8,1 8.1 8.1 7.7 6.7 6.6 ClL,-10 6°
1/£% 12:10PH  Hiszsh +2 FQyo.mm;H‘mu‘o 28.z 30.1 8.1 6.1 8.1 7.7 7.2 7.6ClL.-6 8 -
1 ¥55BHK mmmsﬁ+m 47,0 03,5 43.6 24.7.25.0 7.9 -7.9. 10,0 9.9 5.8 6.6 Cl.-5 4’
12:12PE  High +1 42007 33,0 38,0 " 27.527.8 8.0 "8.0° 10.0" 9.9 ;m»o;Jpjﬂ,onnu\ﬁ‘v?
R mo»? » Low- . 38,0 38.0-38,0. 21.4 23.3. .8.0. 8,0 11,5 11.7 b7 4:9 CL.-10. 4*¥

mmmdwvwmwﬁm.



;€£¢39&mmmé®eézzm&mu Analysis Data Collected a2t the
_ , Light #20 Stetion (B-3). ‘ L

* Heavy rains.

»

, Temperature . . . oom

- Tidal (° F.) ‘Salinity pH D.O. - _
Date Time tage. Alr Sur. Bot. Suvur. Bot., 3ur. Bot. Sur. Bot. wr. Bot. Turb. Depth
11/21/68 - - - - - - - - - - - -

12/18/68 - - - - - - - - - - - -

12/27/68 - - - - - - - - - - - -

1/15/69 - - - s - - - - - - - -

1/20/€69 - - - - - - - - - - - -

2/11/69 - - - .- - - - - - - - -

2/25/69 - - R - - T DT

3/6769 .- - - T == e s, eETETTUS

3/24/69 - = g = = e e e R o S

L/8/69 12:30P% Low +5 56.0,52.0 52,0 2 26.3 8.1 8.17 9.6 9. 9.0.- 9.7

by28/69 41 :h42AN High +5 63.0 60.0 60,0 23.7 8.7 n@n» 0.2 3 9.1 7.8

5/6/69 12:12Pk High 56,0 60.0 60.0 28.3 8,3 78.1 8.4 ‘B.5. 4.2 4.7 .
5/27/69 11:17AN  Low . 69.0 64,0 64,0 24,6 8.1 /8.1 8.2 8, 7.1 5.9 J4
6/10/69 11:25AM Low 72.0 72.0:7Q.5 27.9 8.1 8.1 . 7.4 6 9.2 9. :
6/18/69 10:43AN High 73.0 73.0-72.5 29.7 &1 8.4 7.2 7 11,2 8.9

?7/9/69 11:00Al Low +2  77.0 78,0 74.5 27.2 7.9 8.1 .6,0 6 8,0 9.2

?/17/69  11:008K High +}) 85.0 73.5 77.0 27,9 B.1 8.4 6.3, 6 4,0 L.9

8/6/69 * 11:204l. Low +2 79.0 80.5 80.0 21.6 - 7.9 7.9 : 2.9 11.9

8/26/69 11:31AN High +4 83,0 78.0 78.0 25,6 8.1 8.1 2.7710.8 -

10/7/69 1113341 Low-+3 66.0 66.6 65.1 26.1- 8.1 8.1 0.6: 9.6

10/27/€9 11:35Ai. High +2 64.0 54.0 53.2 28.4 8.1 8.1 9.3 6T

11/13/69 - 11:204# High +1 49,0 52.0 52.2 26,6 8.1 8.1 279 71

11/24/69 1:02 Fi. High+43 47.0 42.3 43.0 27.1 7.9 7.9 ( 6. 5,8
- 12/4/69 - - R - - - - - - -

12/12/69 - - e - - - - - - - -

1/12/70 - - - - - - - - - - - -

1/23/70 - - - - - - - - - - - -

2/4/70 - - - - - - - - - - - -

2/11/70 - - - .- - - - - - - - - -

3/12/70 12:30Pl  High+% 44.0 38.0 38.0 5,7 8.0 8.0 9.8 9.7 5.0 6

3/18/70 10:404ls High +5 32.0 38,0 38,0 5.3. 7.9 8.0 11.2 11.2 3.9 3




TARLE 4. Vater Analysis Date Collected at
. the hid-Bay Station (B-4),

ik

Tiaal (YR ‘3alinity EE gl e

Time .. Skage .. Air, Sur. Bot Sur. Bot.. Sur. Bot. 3ur. Bot. Sur, 3o0t.  Turb. Depth

11108AM High +2 - = 21.9 26.4 - - 10,2 9.6 - - 450 -
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* Sampling. amﬁms,MHoE shore station.

A% Heevy-rains.
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- TABLE 7. Water wsmw<wpm.uwdm Collected at. the
: . Akimbo Point Staticn (R-3;. -

Lo Temperature ‘ S . €O,

: coo o Tidal {7 F.) Salinity pH . Dede :

Dete: -~ _Tinme Stace Air Sur, Bot. Sur, Bect. Sur. Bot. Sur. 3ct. - Sur. Bot. . Turb. Depth
11/21/68 12:02Pin High+Zd - - ~ 15.2 15.6 - = = 10,2 9.9 - - 35.0 . -
HN\A@\G@ . - - . - e - o - - - - - - - - -
12/27/68 - - - - - - - - - .- - - - - -
1/15/69 - C - - - - - - - - - - - - - - -
1/20/69 ~ 12:07Fk High+13 39.0 31.8 31.0 23.1 22.3 - - 11.3 11.4 - - - Ccl, 16°¢
2/11/69 - - - - - - - - - - - - - -~ -
2/25/69 - = - = - - - - - - - - - - -
3/6/69 " 1:10PK High +3 42,5°35,0 34,0 13.6 16.0. 7.7 7.7 12.0 11.8 3.5 - Cl. 157
b/8/69 2:01FK High 87,0 53.0 52.0 16,6 19.5- 7.8 7.9 9.0 9.1 9.1 10.7 ~Cl, 17°
4,/28/69 ©12:50PM High +6 68.0 59.0 58.5 13.0 14,5 7.7 7.7 8.2 8.1 6,9 7.7 Cl. 16°
5/6/69 1:01PM High +3 56.0 62.0 61.5 19.1 20.9 7.7 7.9 7.6 7.6 7.1 9.3 Cl. 20°
5/27/69 12:14Ph  Low +3  64.0 66.6 65.5 13.8 1€.2 2.7 7.7 7.7 7.3 6.0 8.7 <Cl. 19° 3
6/10/69 12:27F Low +% 82.0 72,5 72,0 18.8'19.9 7.5 7.5 6.1t 59 9.6 8.9 Cl. 14 &
6/18/69 11:35AK High +3 80.0 76.0 75.5 22.5 22.5 7.9 7:9° 59 5.9 9.0 9.9 Cl. 15°
77/9/69 - 12:00N  Low +2% 77.0°77.5 77.0 16,0 16,6 7.5 7.5 5.7 55 7.9 7.9 ClL. 17°
7/17/69 11:51AK ‘High +1 91.0 82,0 81.5 17.0 18.5 7.9 7.9 6.1 6.0 6.3 6.4 Cl. 14°
B/6/69% - 1:22Pk Low +33 80.0 82.0 80.5 5,4 10. 6.9 7.3 4.0 3.6 10.5 11.7 Cl. 14°'
8/26/69 1:44PN  High +5 77.0 78.5 78.0 16.4 17.3 - 7.5 7.5 4.7 L.6 12,3 15.4 Cl. 16°
10/7/69 12:26Fl  Low 68.0 67.0 67.0 19.1 21.8 7.7 7.9 6.7 6.5 . 9.7 9.7 Jl.-15 14°
10/27/69 1s14PF High+3: 62.5 53.5 53,2. 20,2 22.1 . 7.9 7,32 8.2 8.1 7.0 8.1 Cl.15 17°
11/13/65 1:18Fi: Figh +2 51.0 51.2 51.1 19.0 22,2. 7.9 7.9 8.2 .8.,0 7.7 8.0 Cl.-18 18!
AH“mwmmo 11:43a% High+5Y L4.,0 L7.2 46.2 1bL.5 14,4 7.7 7.7 9.7 6.6 5.4 6.6 Cl,-15 12°
12 O - - o= - - - - - - - - - - . -
gW\WW\wo 11:4044 High +3 46,5 L45.8 44,2 © 8.7 10.9  7.47'%.6" 10.3 9.9 5.2 6.3 Cli=11 17!
1/12/7 - : - - - - - - . - - - L - - . - -
1/23/70 - - - - - - - - - - - - - - - -
N\E\\\No - ' - - - - - - - - - - - - - - -—
2/11/70 - C- - - ~ - - - - - - - - - -

- 3/12/7%0 1:45PM High +1 44,0 39.0 38.0 16.6 19,1 7.7 7.9 9.8 9.7 5.0 6,0 Cl.-15 17°%
S wW\a._O\(.N O =1 4 T ?;Mmrw.namwmmwﬁ +5 r‘b‘ o0 <41+ 0- 40, 5+ 415,585 4 640 2 e a7 w1le2 41,9 E.M 6.4 C1,-18 12°

* Heavy rains

) , | : )



ws .% Hm b?d& oowmede at . dsm Bass

mmﬂﬁwpsm «meU
Heevy réains.

of f Bass

River Oyster House Dcck. .

TABLE B, WVsater
, River 3%aiion [(B-0).
T Tenperature iUoah D BT )
1 T4z LIRS Selinity - pHol 0 DLOW R 2
u Al+» Spr. Bet, Sur. Rot. Sur. Bot. Sur. Pot. Sur. Bot,
123 N:wg - - - 9.5 9.5 = - . 10,2 10.2 - - 35.0 -
T2 11 3PHl 46,0 31.0 - 6.9 - 2.1 =~ . 11,3 - - - cl. -
::ows L0.0 30.5 - 1.4 - 7.1 - 10.5 - - - cl. -
113 mmbg 47,0 32.0 - 6.3 - - = 12.5 - - - 35.0 -
AH uomg B.meo WQoO = mcﬂ - m-o - HH. - - - OH- -
1:35PM 43,0 36.0 35.5 8.1 7.9 7.4 7.3 11.9 11.9 6.6 - 35.0 14°
10 00PH 4€,0 46,0 k5.5 13.0 13.7 7.7 7.7 10.1 9.8 6.0 - ci. =~
27PN - 66.0 55,0 55,0 12.4 12,5 7.5 7.5 - 9.0 8.9 . 6.5 8.5 Cci. 8°
e gorz 74,0 é2.0 60.0 7.6 7.6 7.5 7.5 8.2 8.2 5.7 5.2 cl. 6°
59,0 €2.5 52,0 16.0 16.2 7.5 7.5 7.4 7.2 6.8 8.0 Cl. g
6,0 65.6 #3,5 10.0 11,1 7.5 7.5 7.8 7.8 6.4 6.0 cil. 8% o
8:.C 73.0 72.5 1b.515.2 7.3 7.3 6.2 6.0 7.7 7.0 Cl. 6* o
75.0 TC.5 76.0 19.7 19.7 7.7 7.7 6.0 5.9 9.7 12.7 c1. 9°
£3.0 78.0 76.5 12.9 11.% 7.5 7.1 6.0 47 7.1 9.7 OL. 7!
79.0 82.0 81.5 2,8 3.3 6.3 6.3 3.3 3.3 13.9 9.4 C1. 8"
27.0 79.0 79.0 10.7 10.8 7.3 7.3 3.8 3.7 18,2 12,1 -.Cl. 8'
€7.0 65.8 65.3 13.9 13.9 7.5 7.5 .7.1 7.2 8.2 10.2 Cl.-15 8°,
6,0 53,2 sh,2 16.7 15.8° 7.7 7.7 8.3 8.3 6.8 7.5 C1.-20 8
51,0 51,3 51.7 17.0 17.0 7.7 7.7 8.1 7.9 7.7 6.3 cl.-10 #°
Lh,o 45,7 46,0 9.1 8.9 7.5 ‘7.5 9.4 9.2 4.5 4,4 Cl,-10 6°
16,0 37.3 L ¢ 16,6 = 705 7.7 = bzt =21 b
48,0 L4,B 44.8 7.9 8.3 7.4 7.3 10.2 10.1 4.3 L o cii-11 10°
42,0 31.1 = 8.7 - = 7.0 = 12,0 - 5.0 - . _
29.0 31.0 - 6.5 - 6.7 - 10.8 = L,8 =
mpm: +m NHoo m:‘no - . on g Q-H l- ) HH.“ - U-d ﬂ
,«Q»“mmwz. Low +4%. 35.0.356.0 =, .B.0 7.3 om o - 900 = MO s -
"PiDOPM High +1 42,0 39.5 3.0 11.8 12.9 7.5 7.5 9.8 '9,7 WO 6.
Hmnooz - Hign 45+ 440 52,0-31,0- 10,1 10.6 - 7.5 7,5 11.3 11.2° ~ 4,05



;‘prﬁm 9. smon.bswwamwm“Umwm Collected at the
. _French Point S%ation (B-6); .

,_w.x.. HbmeHmchm : : Cco_ -
SR . mTaal #.) -  Balinity pH D.o. 2
‘bmnm Time Stage bmw Sur, Bet. Sur. 3ect. Sur. Bot. Jur, Bot., Sur. 3ot. : Turb. septh _
wu\mw\mm 12:42PF High+2k =< = . - 11.0 11.0 10.2 10,1 - = - - 35,0 -
12/18/68*  1:4L0PM High +m 435.0 29.0 -~ 8.6 - 7.4 - 12.35 - - = 0.0 =«
_dm\mn\mm*_,dm”mmma CLow ' +2% . 39+0 30.5 29.0 © 8.6 11.4 7.4 7.5 12.2 12.1 - - c1. 8¢
1/15/69*%  11:304K High *3 k2.0 30:0 29.9 14,1 14;,2 7.3 7.4 10.710.8 - < 1, . 7°
1/20/69 12:22PK High+13  39.0 316 30.3 20.7 20.8 - - 1.4 11,3 - - ©Cl. 180
2/11/60%  12¢12Pl Low +am 49.0 32.2 31.9 7.2 8.1 - - - 12,6 12,4 - - Lg,0 . 8%
2/25/69* Aﬁ bspi Low +1  48.8 36,0 35.5 6.4 6.3 7.0 7.0 12.1 12,2 - = Cl. 7.5°
376 /69 +55Pk High .+3 43.0 35.0 35.0 9.3 9.0 7.5 7.3 12,0 12.0 32 - 30.0 17°
\m:\mo\ : H;Huws, Low +5  47.0 46.0 k5.5 13,5 15.2 7.7 7.9 10.110.3 6.2 - ~ Cl. 25°
/8769 "2:40FK High +5 58.0 53.5 52.5 13.8 1L.6 7.5 7.5 8.7 8.7 7.8 8.0 LG, - 22f
4/28/69 1:25P¥ High +6 73.0 61.0 59.5 6.6 8.1 7.5 7.5 8.2 8.1 5,8 6,4  Cc1., 204
5/6/69 1:25Fk  High +w 59.0 62.0 61,8 16.7 17.7 7.7 7.7 7.3 7.2 9.0 9.1 Cl. 23°
u\mq\mo 12:35Fh Low +m 66.0 65.5 65,0 9.2 10.9 7.5 7.5 7.6 7.2 5.5 5.4 cl. 22° .
6/10/69 12:53PL  Low +5 - 79.0 73.0 72.0 14,6 15,3 7.5 7.5 . 6.3 6.0 7.9 3.6 <Cil, 2k Q
6/18/69: 12:01Py High +w, 80.0 75.0.75.0 19.2 20.3. 7.7 7.8 5.9 5.6 8.8 8.1 ClL., 172°
7/9/69* 12:25PH Eow +23 77.0 727.0 76.5 14,9 14.1 7.5 7.3 5.9 5.8 6.3 6.0 €1. 20°%
q\aﬂ\mo 12:14P1 High +1 94.0 83.0 80.5 14,2 15,7 7.7 7.7 6.1 6.6 - 6.7 7.8 CI. 16"
8/6/69% 1:43PK Low +u.N '80.0 82.0 81,0 2.8 4.6 6.3 6.5 3.4 2,8 9.7 10.5 . Cl. 15°
mxmm\mw 1:40PH High+55 76.0 78.5 73,5 1i.7 12.2 7.3 7.3 39 3.8 '15.8 16,0 Cl, 227
10/7/69 12:52PL, Lew 67.0 66.0 66.0 11.9 15.7 7.5 7.5 7.7 6,4 8.9 9.6 Cl.-15 20°F
10/27/69 1:42P1; High+3% 64.5 53.3 53.8 18.0 18.3 7.7 7.7 8.1 8.1 7.0 8.4 C1l.-23 22°
11/13/69 1:42PK High +2 51.0 51.0 5i.0 18.4 19.0 7.7 7.7 8.2 8.0 7.1 6.9 Cl.=10 24
11/20/69 1:15P Low ~  L43.0 B6.4 45,8 8,1 8.3 7.5 7.5 9.9 9.9 4,8 4,2 Cl.-10 147
12/4/69%  12:45Px Low +1 ~ 37.0 36.5 36.0 10.1 10.6 7.5 7.7 11.2 11,2 4,1 4.3 Cl.-23 8’
12/12/69  12:06P# . High *\f;pm.o bh.5 44,3 8,3 9.2 7.3 7.2 10.2 10.1 5.3 5.2 Cl.-11 32°
1/12/70%  12:40PX Low +m 42,0 31,0 - 10,2 "= 7 6,8 - 12,1 - 5.2 - - um 0o -
2/4/70% © 2:10PK.  Low 21.0 34,0 - 5.3 - 7.3 - 12.2 - 2.5 - 250.0 -
2/11/70% 12:10P% Low +4% 37.0 36.0 36.0 8.9 9.6 7.5 7.3 10.3 10.4% 4,2 L&,2Cl.-23 8°
3/12/70 2:1CPM  Hizh +1 41.0 39.5 39.0 13.1 14.2 7.5 6.8 9.9 9.7 - 5.5 4,6 C1l.-22 37°
3/19/70 12:12PM High+s 44,0 41.0 40,5 10.0 9.9 7.5 7.5 11.1 11,0 4.3 4,4 Cl.-22 25°

#  Sampling off Chestnut Neck iarina Uovw,
®# Heavy rains.’

)



. ... TABLE 10,

vater Analysis Jata: oowwmowmg md ﬂsm
«mapsm hw4mw Mdmapos az ov

= Temperature : T €O,
‘ ' Tidal (° F.) Salinity = pH- 7 D. o.. T A .
mm&m Time Stage Air. Sur, Bot  Sur. Bot. Sur. 3ot. .SUL. 3ot. Su¥. Bot. Turh. Depth
aA\ma\mm 12:57PK High +3 =~ - - .96 7.8 '« - 40.2 10,1 - - ‘- 550 @~
12/18/68 - T e - - - - = =T - e - = T e =
HN\Nﬂ\m,m [ - - - B - - - - - - - - - - -
;H\dm\mo_ - - - &= - - .- - - - - - =
\ 20 \mo‘ - - - - e - - P - - - - - - L -
2/11/69 - - N R - - - - R
3/24/69. g“uowg hos +m 48.0 b6.2 k6,0 .9.1 10.3 7.5 7.5 9.9 9.7 5.6 -
+/8/69 2: s6Pr  High +%. 60.0 53.5.52.5 10.% 10.6 7.5 7.5 B.9 8,5 6.5 7.8
L/28/69 1:42Fi.  High +m 76,0 63,0 61,5 1,5 "1.9. 6.8 6,9 8.1 7.9 .3 5.4
5/6/69 1339Pl High +v 59,0 63.0 62.0 12,9 13.9 7.5 7.5 7.3 6.9 6.6 7.7 ~
5/27/69 12:LgPH Low +% 65.0 66.0 66.0 4,0 6,8 7.1 7.3 7.6 7.3 L4 L2 2
1.0 1:30EM Low +1. 80.0 73.0 73.0 9.6 12.5 7.2 7.3 6.4 6.2 6.0 6.5 o~
/1 12:76PFK High +3 75.0 74.0 74.0 16.7 17.4 7.5 7.5 5.9 55 7.9 8.9
12:39PM Low +23 87.0 77.0 76.5 3.1 7.9 6.5 7.3 5.3 5.6 7.2 7.1
12:27PN  High +1 93.0 83.0 80.5 10.4 11,9 7.5 7.3 6.6 5.8 5.7 7.6
1158FM Low +33 78.0 81.5 81.0 1.0 .9 5.7 5.7 3.6 6.1 1L,v 14,2
1:55PK High+5% 74.0 79.0 79.0 6.9 7.1 6.5 6.5 3.7 3.6 14.6 14,2
110725 Low 67.5 65.8 65.5 7.1 9.5 7.3 7.3 5.2 4,7 6.0 7.4
1:59PN High+3} 64.5 54.0 54.8 14,4 14.6 7.5 7.5 5.9 5.9 7.6 7.8
2:07PM High +2 mp.o.mu.m.mp.m 14,0 14.8 7.5 7.5 8,3 B.0 5.9 6.6
1:135Pif Low 2.5 46.2 45,0 3,1 3.1 6.2 6.2 10.2 - 2.6 2.8
12123PM High +5 48,0 45.1 44.9 5,9 6,5 7.2 7.1 10.510.3 4.5 4.7
2:25PH High +1  39.0 40,0 739.5 ~ 9.2 9.5 6.8 6.7 9.8 9.7 4,2 4,6 ClL.-15 g
12:30PN High +5 A4L4,0 41.0 B0.O 5.5 5.6 6.3 6.3 11.111.00 2.8 30 30.0 8

¥ Heavy rsins



;mw‘ - < TABLE 11. ‘Later analysis Data Collected at the
B : - ‘ Collins Pcint 3tation (R-9). o

. Temperature S . oom
o _ “Tidal (© F.) Salinity pH , D. 0. T S
Date _TIES - Stage Air Sur. Bot. 3ur. Rot. - Sur. Bot. Sur. Bet. Sur. Bot. Turb. Jepth
11/21/68 ~1:22F¥ High +3 - = = - 72 747 = - 10,8 10.3 . - - 35,0 -
12/18/€8° - I R
12/27/68 - - - - - - - - - e - - - - =
1/15/69 - . = - - - - - - e - - = - -
1/20/69 . - T - - - - - - - - - - - - -
2/11/69 - - - - - - - - - - - - - - -
2/25/69 S e - - - - - - - - - -
- 3/6/69°° 2+10PM  High +3 44,0 36.0 35,5 5.4 5.4 7.3 7.1 11.9 12.0 33 - 25.0 16°
- 3/2L/69 1:40. 1 Low +55  50.0 L6,5 46,0 8.4 9.6 7.5 7.5 .-6.8 6,9 6.0 - cl. - 20!
Ly8/69" . - 3t09Pr High +£ 58.0 54,0 53.5 8.1 9.3 7.4 7.L 87787 59 5.7 Cl. 17!
b/28/69 1:53PM Low 74.0 63.5 50,0 3.2 7.3 7.1 7.4 8.1 8.1 L.B L.9g 250 ‘14*
5/6/69 1:50P8 = High +} 59.0 63.0 62.0 11.2 13.4% 7.5 7.5 7.4 7.0 5,9 5.9 Cl. 13"
5/27/69 1:00PM Low +3 65.0 66.0 65.0 6.0 11.1 7.3 7.5 7.6 6.6 h.2 5.7 Cl..alv o)
6/10/69 1:45PK  Low +1 80.0 73.0 ?1.5 11,0 14,2 7.3 7.4 6.6 5,9 6,9 6.4 <Cls .13° o
6/18/69 - 12:42PM High +% 78.0 74,5 74,5 14,8 18.3 7.5 7.5 5.7 5.5 9.0 8.6 cCl. 16°
/9769 © 12:47F% Low +mw 78.5 77.0 76.5 5,9 9.5 7.1 7.3 5.8 57 6.8 7.4 c1i, 11!
9/17/69 12:34P4 High +1 89.0 83.0 80.5 7.9 11.2 7.3 7.3 6.2 5.6 6,9 8.8 cCl., 12'
8/6/69% . 2:08FM Low +35 81.0.81.0 81,0 1.0 .8 . 5.7 5.7 3.6 3.2 14,6 12.9 Cl. 15°
8/26/69 2:05P High+5% 77.079.0 79.0 7.1 7.9 6.5 6.5 3.9 3.6 12.6 15.1 ~Cl. 10°
10/7/69 1:18FM Low 68.0 66.0 65.8 9.3 14,2 7.5 7.5 7.9 6.4 6.4 9.1 Cl.~15 18"
10/27/69  2:12Pk High+33 64.2 54,1 54,1 14,4 13,6 7.5 7.5 8.6, 8.3 6.4 7.5 Cl.-15 11°
11/13/69 . 2:20PM High +2  51.1 51.1 51,5 10.0 14,9 7.5 7.5 8,2 8.1 5.0 6,4 CL,-10 14°
Hw“mwmmw 1:47PK Low +%  L41.8 46.2 45.3 4.1 L,9 6.3 6.3 10.1 10.1 3.0 3.6 25,0 8°
12 9 - - S - - - - - - - - - - Z - - -
MW\WW\MQ.; 12:35PM “High +% - 48.0 45.4 45,1 L,0- 5,5~ 7.1 7.1 10.5 10.3 3.9 . 4.2 25.0 12°
12/7 - - - - - - - - - - - - - .- -
1/23/70 - < - - - - - - - - - - - - -
2/4/70 - - - = - - - - - - - - - - -
2/11/70 - - . - - - - - - - - - - - - -
3/12/70 2:36Pi High +3 39.0 40.0 39.5 7.7 9.9 6.5 6.7 9.8 9,7 4,1 L.5Cl.-22 16°
6.1 6.1 6.5 6.5 11.4 11,4 3,0 3.9

3/19/70 12:30PM High +5 45.0 40.0 40,0 45.0 9°

* Heavy rains

) . )
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PABLE 12,

water Analysis Data Collected-at the

Hoz .Island wwm&&oﬁ.ﬂmuamu.

)

Hmﬁwmﬂmﬁﬁwm
7 Fa

Salinity
_Sur. Bot.

_PH
3urs:

waﬁ.

- QO

)

Sur. Bot. Turb. Dspth

ih@%pa

© 1:38PN S - 37 B0 - - 10,7107 - - 60.0 . -
A“Pmmg E\m. uo.-m - . Huw l. .m-w - HH-m - - - N+O.o |
113 30AHM 42.0 30.0 29.9 3.1 - 6.3 - 8.7 - - - - -
HN.M m. ° um-o ” ,.u..-u -~ l HN-O - - - ‘N~OoO -
Hwoww wﬁm e Wm. A. - . - ] HO. u - OM..O -

: NanWwﬁ . wﬂ.o . - » . . AH-m . . - Nm c..o

1 i 50Ph
3132Ph
2i12Pi
2:13PN
1 §17PM
2115Pk
12 : 56Ph
1 1 O0PFi
12:47PH
2:23Ph
2i23PH
11 39Fii
2+ 33Ph
23 37FN
2112Pi

e o =« » o a & o 8 & o
" e B--M " 8 & ® W &

@
-

W W W SO\ OV 00N0 I3 .0 O\ NS SE e IS
CONO B O O] - = NG OV 0. 00O = COCO O FONK 1 D
00 OO0 QAN OAOVOONO OO0 OO0

£W WA W U T-ONE 00,00~ ~I ~F O\ O8N O &
OO IR OV O O LUV e~ =30 O\ =3
QOO WO OV N OWORNODOCNRODOO OO

Lo v ONNT00 100~ ~I N 0N ON O £
RO TNO 'O ~3- LW~ WAR R O

5. a e a o e a o o & o

[y
N A= N3 W e

s e e & o

N0 ONLIANO W= A0 00ND OMWI\IND = O\

N 10 =
e =

Faa0n 3 O

L] LI
W N OAND - 0 O\ - O @

(D\D\w—*,

- ® o ® e 8. 0 =
<2 =l O E S WAWDADWNAT WIW NI W W = N = O

O | U\ 0N AR <3 ~J-ONUAL 4 OV ON-T O O -8~ 0 OMA |

b ARSIAY OWR 5T A0\ O35~ O |
= LA ONOD = ) OO = O O = =

e & & & s 6

® e+ @ o »

O = O 00000 AL OWA OVONON-T 00 0OND

e o & ® B e

HAOND. - ~TO0 O R g £ L s 0] = 5 O0NO

¢ e ® 3 e & 3 e @ =8 B © =

. N Lnsliand . -

- - L) L] - - L] - L]
W 0. O AN N OVEN I O MW N0 © 0 ON

-

AW LIA.OWN £00 0 &

A

UL £OMA |

-

AW -P\J'\k.n C0~3. 01

30.0
30.0
Ccl.
OHb

20.0

cl.
Cil.
cl.
Cl.
c1l.
Cl.
c1.-22
Cl.,-11
C1.-23

1:05Fk . .5 - 1.1 - . 11.8 - A4 - 290.0 -
121 52Fii [0 B6:0 46,1 2.b - 7= 10i2 - 0 - -8
1105PN . 0 = Lo 6 - 1.0 - .8 - 30.0 =
N ngmz . . - v @ m - . - ._ ‘ - . - OP . |N~+ -
-, H,NIn. O@mm . . R ”.\ - , I o m. o tH . L - . . @ . lnu o -‘D. - 5 »mm ,-,404 R ,.l .
N-W.WMW?. y L [ uo-m ID‘-‘\W -W ° m‘._ @. @om .@ MQN OH-|NW mq
* 1'102PH = 16, 0-42,0 42.0 BN S1o501. 1101 11,2 .7 2:2 h0.0 B

96,

*  Sampling fromClarks Landing Shore Station.
¥+ Héavy rains :



TABLE 13. VWater Analysis Data Collected at the
L “Lower. Bank. Bridge: Station. (R=14) .« ...

g Temperature A : : OON
Tidal ‘ (° F.) Salinity pH ‘ D.O. - S :
Date . Time .~ Stage _ Alr Sur. Bot. ~ Sur. Bot. 3Sur, Bot. Sur. Pot. Sur. Bot., Turb. Depth
11/21/68 - 2:04FM High +3 - - - 7 .8~ -  10.7 10.5 - - - 80.0 - .
12/18/68  2:30PH High+5z 38.0 31.0-31.0 - .3 .2 4.6 4,6 11.4 12.2 - - 30.0 8¢
12/27/68 . 2:15Fi1  Low +NW 42,0 31.5 30.5 = .4 - b6 - 12,2 11.9 - - = ci.,  8v .
Q\Ammmo © 12:27Pk  High+4z 43.0 31.2 31.0 - .5 .5 5.9 5.9 13,0 1,0 - - Cl. 8.5"
1/20/69 - L - - - - - - - - - ~ - - - -
- 2/11/69 12:59Fk  Low +1 42.0 32,0 32.5 .3 .3 - - 12.5 12.7 - - 85.0 ¢°
2/25/6%  12:30FN Low +5 48,0 38.8 39.0 - .1 .1 4.6 b.6 11.5 11.6 - - ci1. 6°
'3/6/69 . 3:10Fk High +3 47.0 37.5 38.0 3t L,7 L,5 11.7 11.8 4,7 = cl. 67
3/24/69 2:05Pk Low 45 49,0 48,0 47.5 1,1 1.2 6.1 6.1 9.8 9.7 6.2 - 35.0 10°
L/8/69 3:48#4 High +} 58.0 57.0 57.0 - ,8 .9 6.1 6.1 3.9 8.9 6.8 6.7 30.0 9°
4/28/69 2:35Ph Low 82,0-67.5 67.0 1 .1 4.1 410 8.2 8,2 8.0 8.1 Cl. 70
.5/6/69 . - 2:35PM High +% "64.0°66.0 65.5 2.4 2.9 6.3 6.3 7.1 7.1 8,0 5.3 25.0 8°
5/27/69 " 1:37PF Low 67,0 66,5 66.5 W2 - JIe 4.9 4,7 7.0 6.9 . 7.4 6.0 Cl. 8¢
6/10/69 = ~ 2:30PL. Low +1_  78.0 74.0.73.5 1.8 1.6 6.1 6.2 5.9 6.4 7.1 7.5 (1. 7
6/18/69 1:10F% High 43 74,0 74,0 75.0 5.2 6.2 . 6.9.°7,17 6.9 6.1 5,2 6.2 Cl. 87
7/9/69 1:15P Low +2_ '79.0 76.5 75,0 2 3 5.3 5.1 56 55 7.9 - ci, 6" -
7/17/69 12:59Pi - High +% 93,0 34,0-83.0 1,2 1,5. 6,1 6.3 5.4 5,3 7.8 7.7 c1. . 8¢ mw
8/6/69* 2:35P Low +3 82,0'81,0 80.0 .3 .2 4,6 b5 3.7 3.6 17.318.4 "c1, 8¢
8/26/69 2:37P% High +5 '77.0°80.0 80.0 1.6 2.1 - 4.9 4,9 3.6 3.4 13.9 18.1  C1, 6°
10/7/69 © 1:53Pk Low  68.5 65.3 65.3 .3 - .4 5.8 5.9 7.1 7.2 5.3 5.8¢c¢1l.-22 7°
10/27/69 2:49PL High +3 64.0 52.7 53.0 3.5 3.9 6.3 6.3 9.3 9.1 3.0 3.0¢Cl.-22 G
U1 /13/63 - 2:55PH High +2 - 51.0. 49.8 49.8 - 2.4 3.2 5.9 5.9 8.3 8.0 3.4 3.9 Cl.-10 9'
11/20/69 2:30FPk Low +1 39.5 46,0 45,2 .2 .1 4,8 "5,0° 11.1 10.7 3.4 3.4 Cl.-22 7°¢
12/4/69 1:27Pk High 34,0 36.9 37.0 .1 04 4,9 4,9 12,1 12.1 2.8 2,3 Cl,-21 6°
12/12/69 1:03PE  High 18,0 46,4 - - .2 o1 6.6 = - 9.7 - 3.7 - €l.-20 .8°
1/12/70 1:30PH Low +5 36.0.31.5 31.2 A4 .3 5.4 5.2 11.2 11,3 5.1 5.2 Cl.-10 107
-1/23/70 2:55FM  High +4 31,0 31.0 - 1 - b,7 - 12.1 - 5,3 = Cl.-10 -
2/4/70 . 2:LEPM High +6 19.0 33.0 -~ $1 - b.7 <= 12.1 = b,bh - 70.0 -
2/11/70 12:45PH Low +33 39.0 37.0 37.0- .2 .2 4.5 ‘4,5 10.3 10.4 4,3 L.4Cl.-20 Q'
3/12/70 3:07P4 High +1 37.0 40,0 40.0 1.5 2.0 5.3 5.3 10.1 9.9 3.1 2.1 Cl.-24 8¢
3/19/70 1:18PM High +5 &44.0 42.5 42,0 . <.1 <.1 4.7 4,7 11.211.3 . 3.4 3.9

Yy

* Heavy :.rains. _
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H?mﬁm grb.xswpmmowﬁoa Oxygen Percent Saturation
fcr Great Bay ‘mwSmH%

e,

*  Heavy rains.

o - B-1 B-2 " B-3 B-4 B-5 ~ B-0 R-3

Date Sur. . TDot., Sur. 50t ur. Bot. 3ur. Bot. Sur. Bot. 3ur. Bot. 3ur. BRot.
11/21/68 - - - - - - - - - - - - - - -
12/18/68 88 - - - - - - - 90 87 - « I .
12/27/68 90 - - - el = - - 93 - - - - -
1/15/69 100 - - - - - - - 95 - - - - -
1/20/69 - - - - - - - - 97 oL 93 9k 91 92
2/11/69 91 - - - - - - - 93 - - - - -
2/25/69 107 - - - - - - - 107 - - - - -
3/6/69 96 95 103 9k = - - 98 96 98 97 94 95 94 92
3/24/69 99 91 105 99 - - 101 100 105 105 102 101 96 97
L/8/69 100 99. 99 98 102 102 102 101 104 105 102 92 . 91 92
/28/69 95 95 88 65 116 93 89 92 90 69 89 90 . 87 85.
5/6/69 101 101 99 98 99 100 - 97 92 91 95 o4 86 87
5/27/69 89 97 96 96 99 98 98 95 91 91 89 91 88 84 .

%6/10/69 88 86 92 97 93 9%, 91 98 84 w92 - 80 74 S L T
6/18/69 80 78 83 88 59 95 “ ‘89 89 93 9k 93 o4 79 78 o
7/9769 85 90 90 92 79 93 80 88 79 83 76 72 74 72 -
7/17/69 85 65 85 86 90 90 91 86 96 90 100 8 S5 83
8/6/69 * 40 59 70 63 - 52 75 57 76 67 56 L 51 47
8/26/69 88 83 81 80 80 82 77 74 81 71 7k 73 - 62 61
10/7/69 89 90 87 86 87 85 90 81 83 81 82 85 80 79
10/27/69 90 92 90 86 90 89 90 85 -89 86 86 84 85 85
11/13/69 88 86 - 87 85. 87 87 93 = 87 85 86 82 82 82 82
11/24/69 89 96 95 95 96 99 95 4 - 92 89 89 90 88
12/4/69 95 - - - - - - - 100 - - - - -
12/12/69 - - - - - - - - - - 94 9% 93 91
1/12/70 93 - - - - - - - 91 - s - - -
1/23/70 . 96 - - - - - - - 92 - - - - -
2/4/70 - - - - - - - - 96 - - - - -
2/11/70 85 - - - - - - - 82 - - - - -
3/12/70 90 89 90 95 87 80 88 79 88 86 85 84 83 76
3/18/70 95 97 99 99 99 101 99 99 100 98 101 97 96



" TABLE 14A.  (Continued)

B~6 rv - W=0 . - R=9 .o - R-12 . . L R=14 w-ﬂﬂ

3ur. Bot. Sur. Bot. Sur. Bot. 3ur, Bot._ Sur, Bot. 3ar. Bob..

mmn_ - - - - - T e - ﬂo, mu - - swu
79 79 - - - - 5 - 90 76 B4 85
91 90 - - - - 83 - 8 87 ~ 83 83
oy 8 a9 89 a0 B s 5 e 20T
91 92 89 9 9 90 87 - -
92 9k 87 86 86 By 85 .8l 8 83 - -

87 82 87 82 85 85 84 83 86 85 - -

86  B4. -8k 80 92 83 88 87 88, 87 - -

g2 81 80 ?77 81 78 96 767 76 75 - -
83 o~ 81 80 82 73 . 72 72 74 73 - -
78 73 77 76>~ 80 71 74 72 68 69 Bt 7k
w73 75 70. 727y 75 170, 82 _ﬂuf 69 © 6k

8y 88 89 76 82. 74 83 76 . 68 am 75 72
baoo 36 ks 75 ks 390 43 37 y5. 4y 50 4y
50 ko Ly bs. 50 b5 kO ho 4k 42 54 55
g7 7h 82 74 87 73 79 76 o4 75 83 83
8 8 & 84 87 83 88. 85 86 85 86 86
8. 80 8 78 7779 79 77, .74 7% - -

g8 &7 - - - - 8% - 8 8 8 88

o S 29 - - - - -7 - w6 77 75
w“wwwWw_ A o9 mu - - - S - s - &
: _ o 72 .= ) - =72 = 6 6 | 2
3/12/70 81 7H 8z 75 Hmo . | _ g | ww 7 .N
3/19/70. .. 95 .93 93 . .91....89 .. -~ 91 @H . B8...8% .. 89 ..8G.  iomiww--

~3
@
)
i
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# Heavy Hmw:m.
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ewmta Hm . Twelve Hour emBUmHmeswm and -Salinity. umm@H5Mm at Little
‘mmm Inlet: off the Coast nﬁmwa mamnwos Roed, “reat Bay,
August 21, 1969. : :

8:00 o,oo“wo,oo 11400 12:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00

Time Al AM_____ AN Ak Nocn Pi. P PH __PM P Pil Fi
Temperature o R B - R :

- Surface = 67.5 69.0 69.5 68.5 66.5 67.0 70.0 7t.5 72.0 71.5 70.0 63.0
‘Middle - 65.5 68.0 67,0 672.0. 67.0 67.5 ©72.0 72,0 72,5 71.5 68.5 68.5
Bottom = 65.0 68.0 67.0 66.5 67.0 68,5 72.0 75.0 73,5 71.0 70.0 €8.,0

Salinity S o , .

. Surface: 28,8 27.1 28,1 .29.8 31.8 32.2..32.0 31.6 21.6 31.7 31.4 30.9
diiddle 29.4 29,2 29,0  31.1  31.5 32.0 31.6 31.5 31.6 31.7 31.5 31.7
Sottom - .30.1 29.1 .30. m 31.2 31.5 . 32.0 31.5 31. m 31.7 31.6 31.5 32.3

o . ,Hme_ .
Tidel Stage AW _Fid Depth
mwmw ewnm . - 2:39 ok
Low Tide S 8

ow 9:27 16*

1€,



TABLE 16. Vertical Analyses of Collins Cove

1963,
Datei January 9, 1969 Tide: High + 2%
Time: 3134 ¥... ‘ x o . _Air: 52.0° F.
s Temperature ‘ .
Depth. (° F.) D,0, Salinity. pH HaS
: Surface 30.8 . 11.0. 7.0 6.8
5% 30.5 : . 11.0 12.2 7.@
107 ' 31.0 9.7 15.4 7.5
15° 34,4 7.6 : 16.9 7:3
20% \ 36,0 2.6 18,0 7.2
25° 46.0 oL" . 2309 702
Bottom 26" 47.3 o 03 ’ 2,.['.8 7o2'3
Date: January 15, 1969 . : Tide: Low
Time;: 1:30 P.it. o Alr:  44.0CF.
Surface - - 30.2 10,6 11. 4 742
5". ! 3000 9-g 1509 7-’4’
10°. ©29.5 10.5 16.5 7.4
15°. 31.5 9.7 - 17.3 745
20 . 34.6 4.8 17.8 743
250" Lg, 5 A 24,3 7.1
Bottom 26° L»c 5 - . 2 24,3 7.2
Date: January 17, 1969 . : Tide: Pigh +1
Time:- 9150 A.M., - Air: 38,0
3urfaceé - 29.5 11.1 18.6 7.5 -
10° 29.8 10. 2 18.2 7.5 -
157 30.0 10.7 18.3 7.5 -
20' 31'95 908 18.7 705 -
25° 36.0. 5.1.. . 19.5. 742 -
300 40.0 2.6 20.8 7.2 1
Bottdm:.36° 48, 5 .1 25.9° 7.2 .3



TABLE 16, (Continued)

3

Date: anuary 17, 1969 - . Tide: High +4}
Time: 1:40 I.., o . | - Alr: 44,00 F,

- Temperature . ' o ‘
Depth Fo) . . D. 9. Shlinity = pH B.S
Surface 30.0 - ~10.9 S 12,7 7.3 -

’ ' 29.7 10.8 v -\14 7 7.t -
10! 29.5 10.8 - 18,4 745 ~
152 . 30.5. © 10,5 . .48,2 7.5 -
20! 33.0 9.6 . . 19.1 7.3 -

25° 36.5 3.9 ¢ 49.9 - -
30' 46.8 o 5 L 24,9 72 .1
Bottoém 347 43.0 ‘ - L - - .3
Date: January 21, 1969 ' L B Tide: Low + 4 .
Time: 1C:00 A.ji, S A : PR Alrs ~ 35.0° P.
Surface 34,0 12,2 12,2 T -
33.5 12.1 13.2  ° -
10’ 33.5 10.5 -15.1 -
15 33.5 11.5 18.8 -
20 35,0 8.6 19.5 -
25° , 36.5 5.8 20.0 . -
30° 43,3 2.9 20,3 -
Boftom 36° 43.5 2.1 21.4 . -

Dateg January 27. 1969
Timei 2:30 P

Surféce

35.5

5¢ 35.5
10° 3L,0
15°? 34.0
20" 36.5
251 - 37.5
30° 39.0
Bottom 34 39,0



Date#
Time;

quﬁ_w;_

TABLE 16,

February 7, 1969
10 50 li-x . .

Temperature

(° F.)

- (Continued)

—Depth

Salinity

Tides

Airx

Low + & .
39. 5° &,

4pH'

PO Y e P e

Surface
20
Ly
6!

.Bottom 30"

Dat@ﬁ

Timgg, 12:30 P.

"0 AL L0 WD A0 L) A0 LD W W WL A0

P~ D e

Un»ranNbuxceao\rquOCJQ :

February 18 1969

11.

Temperature

Depth :

Surface .

5

10*

15

200

250

300

,ww P A B

6 8

6.1

17.8

oalinitv

Surface
]
10
15%.
207
25%
30
- 3
Bottom 377 .

Datei

Time: 1130 A,

(e D.0,

302_ -,' iZdth

30.2
29.8
30.0
30.0
30.2

37.0

Tiarch. 18, 1969

L.3
7 '_O ’ ‘"2 .r2
,1 ? ’

. ’:70 1-

'7,Q§

R 1 A PO R 8 MTHT

£

*ﬁ!?.ui
3%2'

7.1

Tide;‘

AlT:

High + 2
36. o

12. 7

15

15,6

16.a
16.7

16.5

18.0
19.2
19.7

Ti Q.—.e; H

ALT:

B

OV NI NI NI ROV
O ONC W & 0N

High + 2

o
F’
o
"3

surface.

,5'.19

104

159

207

25°

300
Bottdm 36°

et

bi.2 1140
41, 5
40,2 ' 112
-39, 8 11.0
3948 10,8
3.8 .10,5
36,05

36,35 L8

T SEBAL AnY b 7y i e

»lilr-‘h o

11.5
11.9

1340

3.6

"1)4'5 O

ag.u
16.-3.
16 9

ca

N©4Go©om*r

S RN PR P ES ECEN I
W S~ ~3~IW
OO MO ONR O
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TABLE 17. Vertleal Analyses of Collins

Cowzgi 1970.

'Date:  January 6, 1970

;Tlde: High +3
— Time: 11:00 A.N. ' o
. ) ) ]
< Temperature D. . (bat ) ) Salinity
Depth f"‘(°F.) D.0. (&) -G 2/20) pi
Surface , 32,0 11.74 83 4 85 6.9
‘ 15%: - 35,8 - 6.03 48 r15 12 7.1
_Bottom 22°¢ 3? 0o 5.27 L 18. 50 7.3
,'Date . January 12, 1970
“Time:; 2:30 F.H. Tide: High + 1}
:Surfaée | 30,9 12,11 8l . 5.12 . 6.6
- 16% o 33.5 - 8.67 67 1L, 22 7.1
. Bottem 26° . 37.0 4, 36 36" 18.17 7.1
'ﬁate¥f January 23, 1970: o )
Time: 4:00 P. 1. , Tide: Low’
Surfaée, .30.8 10,82-' 75 '.b;zs.ﬂa 6.1
200, : -35.0 3.3t 26 »16 35 6.5
Bottom 27° 36.8 .59+ 21 17.61 6.6
Date:;‘February 2L, 1970 o o
Time: 4:00 P.ui, . ‘Tide: High +6

Surface.

37.C
nid. 35.0
36.0

Bottom 27°

I WY~
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Hmmhu.mo . Weater bsmw<mwm Umds.codmede in ﬁﬂm\
. Wading piiver, July 15, womo .

_ o Temperature 3Salinity . - . -~ . % Sat, CO,
Sta-" - (°F.) ~ (%9/00) . pH -~ Turb, D.0., ° D.C. s 2
“tion' Tine Tide Air Sur. Bot. Sur, Bot. 3ur. Bot. -TJU. Sur., Bobt. Sur, mow mpH. Bot,
L4 - W-0 11:154M High+1} 93.0 80.0 77.5 10.0 13.3 7.4 7.2 Ci. 6.2 5.6 80 73 6.8 7.6
‘9 W-1R 11:252M 91.0 78.5 78.0 8.1 10.1 7.5 7.3- Cl. 6.1 6.0 77 76 8.7 8.9
W-2R  11:404M 85.0 78.5 77.0 2,0 - 6.3 .- Cl. =~ 50 - - - 9.3
W-3R - 11:50Ak 91.0 ?79.5 77.5 ‘1.5 1.6 6.3 5.9 ¢Cl. 5.1 4,9 63 58 2.9 11.0
H-UR 12:06PK 86.0 79.0 78.5 5 W4 6.1 6.1 0 Cl. 5.4 5,2 66 62 9.0 9.7
‘ W=5R . 12:20PH . . 85,0 80.0 78.0 .1 <,1 6.1 5.9 Cl. 59 5.9 72 71 10.2 10.7
5%  _W=6R 12:31PH 82.0 78.5 77.0 <.1 - 5.9 - - €., - 6.7 -~ = - - 9.9
£3% - W-7R  12:46PN 93.0 78.5 - <1 - 6,1 - cCl. 6.9 - .83 - - 2.5
; gymm Hnoowh‘w WOQO ‘ngo - A-H - m.H - Ouv- Hom - x_.m - - HO-H
TABLE 21. Secondary kater >smw%mpm Data oowwmowmm ws -~
S the Tma¢5m‘m ver, w¢m5m« 13, Homw ,mW;
N emsﬁmHmdem Salinity. - ‘.‘my - - % Sat, Co,
Sta- . . (°F.)  (®/o0) = pH Turb. ~ D.O.  D.O.. .
.tion  Time Tide Alr 3Sur. mon..mﬁw._mons_mﬁwy Bot.. TJU . Sur. Bot. Sur. Bot. mcw. mon.

W-0  12:30PN. High+1} 83.0 81.0 79.0 4.0 6.5 6.3 .»,@.oHp

- 54 = 15,0

. 6.9 6.5 3.0 82 um 12.8 12.2

- ¥-1R 12:40PN 83.0 81.5 80.5 2.5 3.3 5.9 6.3 Cl. 3.0 2.9 37 36 11.5 13.1
W-2R 13:08PM . - 84,0°82.080.5 .5 - 4.9 -  Cl. 3.2 - M - 15,3 -
W-3R 13:20PK - 87.0 78.0 77.5 .6~ .3 4.5 L,7 Cl. 3.0 3.5 36 41 18,7 16.
W-4R - 13135PH L 88.0 77.0 77.0 .4 ,2 4,5 4,5 "Cl. 3.3 3.5 41 L1 20,0 16,
W-SR . 13:48PM "87.0 76, m 76.0 .2 .2 4,5 4,3 C1l. L.2 4,7 49" 855 17,7 15,
W-BR 1k: 03Pit 91.0 76.0 76,0 .2 " - 4,5 .= - b6 -



‘TABLE 22.

Water Analysis. Data oowu.mowoa 1in cuwow smdmwmsm@
ow fhilliea River, February 17, ﬁ@qo -

eubvmwmdswm
(OF.).
usw.

salinity B R €o4
(®/03) vm a#wd.. D.
msw. Sot. vmzH. - Ed

Bot. mom L By Boto~

Alr -

40,0 36,0 35.5 _A.H;,A.H hs b5 Cl.-15 10.8 10.8 6.1 6.0

49,0

_ p@.q

.uw.o‘

um.o

36.5

,Am An_.

s

F.m
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_smﬂmw‘>umwwmpw Data Collected =zround.

- TABLE 23.° Little
U : Bay, August 14, 1969. :
Temperature Salinity o B U.o»m Co
L | _ o (%r) /6o  pH Turb.  D.O. Sat. 2
Jej S”mamduos,_ Time Tide _wwwxmzw._ Bot, Sur. Bot, Sur. Bot. 'TJU - Sur. Bot. Sur. Bot. Sur. Bot..
8: Light #20 o S ‘ | | S
. 'B=3  11:15AM High+1} 81.0 79.5 77.5.22.7 23.9 8.5 8.5 Cl, 7.5 6.6 104 91 11.0 10.3
- Light #28 - L B o - . |
T-1 11:30AM 82.0 um.m 76.5 22.8 - 8.1 - cl. 6.0 - 82 - 11.2.
“Buoy 40-A - - “ T : o . :
‘T-2 . 11:41AM 83.0 78.0 77.0 27.5 - 8.1 - ci. 6.6 - 95 - .~ 10.0
‘Black Pt. T o |
- T-3  11:52AN 83.0 77.5 76.5 28.4 - 8.5 - Cl1. 6.5 - 92 - 10.8
‘1, "3~ . _ ‘ _ , ; _
T-4 12:04PM 80.0 74.5 74,0 27.8 - 8.5 -. Ci., 6.7 - 91 -  11.1
“Inlet : S A | S ‘ - ,
© T-5°  12:20PH 81.0 72.5 72.5 28.2 29.9 8.1 8.1 - Cl. 6.9 6.8 92 92 7.7 9.0
Little Bay I ‘ _— _ |
.e«m_ 12: 54PN 80.0 76.0 75.5 30.2 - 8.1 8.1 "Ci. 7.6 - 107 - 9.8
o )

109.



TABLE 24. Zﬁwﬂ&msﬂ.wsmwwmww Data .Collected at -
. dSm bwdnwm me Hded mdmdpos Azw HV

HmBﬁm&Wﬁch mmwwuwd% ._, e S I \PO

| (OF. ) ao\oov "pH .~ Depth N0z NO4 wasv
Tide - ‘-buw .ozw. -+ Bot., 3Sur. - 3ot.  Sur. Bot. ~Feet -~ Sur. Sur. mcu.e;
"High +3 68.0 mm 65.3 um.w 31.6 - @ - 20 0.00 .04 -
High +3 56.0 56, o. - 31. - - - - 0.00 0.00 .28
Hizh +6 L6.0 44,0 441 27.0 27.1 7.9 8.0 26 0.00 .18 .76
- Low +2  35.0 38.1 - 30.3 - 8.0 - - 0.00 0.00 .36
1¢17PH | mpms+um 52.0 29.0 - 2L.9 - - - - 0.00 0.00 . 40
12:15PM  High+55 20.0 29.0 - 27.0 - - - 0.00° 0.00 .12
12:21Pii.  High +4 50.0 39.0 - 27.8 - 8. 1 - - 0.00 0.00 .14
#%  12:00N. 'High +4 58,0 50,0 - - -~ 20,5 - 7.9 - - . 0,00 0.00 .32
_u\Hm\qo ’ po,um>r mums+uw 68.0 8,00 - -~ 28,3 - 8.1 -~ - 0.00 0,00 .om.

. unwosm ocHHmsd. *w Sampling teken from msowmowhpnwwmmmm‘oommwo¢mwamamwpo:.
*ﬁg bnnow Smm<w Hmwsm. S

....N

TABLE 25. DNutrient Analyslis Data oouwmowma mw the
Blg Creek Station (liB- 2).

170

emsﬁmwmwSHw Selinity PO
(°F.) . (®/00) pH Depth NOp  NOj Aomwsov
Time Tide Air  Sur. Bot. mzw. Bot. 3ur. DBot,  Peet Sur. Sur. Sur,
2:10PM . mwms+ 67.0 6L, 4 64,5 uH.N 31.2 - 8 0.00 . .04 -
2333PH mumw+mq 56.0 ‘52,0 - 31.0. - - - 0.00 .02 44
1:55FM  High#55 47.0 43.5 43.6 24.7 25.0 7.9 4 0.00 .09 .90
111304K  Low 1% 350 3.5 - 28,0 - 8.0 -7 0,00 0.00 .36
“1155PM  High+3s 56.0 31.0 - 7 - - _ - 0.00 .13 .92
1:07Fd  High +6 30.0 31.5 - 17 .1 - - - 0.00. 0.00 .26
12:40Ph  High +4 48.0 40.0 -~ 26,6 - 8.0 - 0.00 0.00 .12
12:27PM . High- +: 58.0 s0,0 . - . 20.8_ - - 7.9 . - 0.00 0.00...16
11: 144N mpms+um 65,0 60.0 - 26,3 - 7.9 - 0.00 0.00 .6

* mmEvasm taken from shore mwmd»oz.
%% After Heavy rains.



TABLE -26, - Nutrient :nalysis Deta ooHHmowma at the
o bpmsd kmo Station (NB-3). :
Hbaﬁmﬂwdswm Salinity - Huouw
e _ (°F.) (®/o0) PH Depth NO»p 40u Aawr:ov
Date Time . Tide Air - Sur  Bot Sur, Bot 3ur. _Peet  Sur. Suf. Sur.-
10/16/69 1:25PH High+1s 65.0 64,2 64,6 32.0 31.5 - 9 0.00 .04 ,14
10/31/69 2:04PM  High +2 56.0 52.00 - - 30.9 . - - - 0,00 0.00 .22
11/24/69 " 1:02P¥  High+4} 47,0 42,3 43.0 - - 27.1 7.9 6 0.00 .09 .64
12/4/69 - T - - : - - - - - - -
1/26/70 - - T - - - - -
2/5/70 - - - - - - - - - -
m\mp\ﬂo_ 12 :04PH mums +u 52,0 40.0 - 27.0 - 8.0 - 0.00 0,00 15
/22/70% 11 :40AHM mpm:+uu 60.0 50.0 - 1h.1 - 7.7 - 0,00 0,00 .76
5/19/70 11 :29AHM m»ma+uw 62.0° 60.0 - 24,0 - 7.9 - 0.00 0,00. .06
¥ After heavy rains.
TABLE 27. Nutrient Znalysis Data Collected at the
Basses Bay owmdvob AZWoov _ -
emav Hmnﬁwm mmHHSH¢% . S \ PO

Lo . , m (°/00) pH Depth NO,  NOq wﬁso&m
Date Time Tide Alr uﬁﬁ. mOﬁ. Sur. Bot. Sur.. . feet sur. Sur. oSH.
10/16/69 2:33Pi1  High+2} 65.0 64.7 64,0 :25.4 27.7- - 21 - - _ -
10/23/69 12:10Pi  Low +1% 45.0 57.2 = . - - . 6.8 - 0.00 - 0,00 - .44 3,5
11/7/69 1:21Pi Low 46,0 50.0 - 20,7 - 5.5 - 0.00 0,00 .40 3,6
12/4/69 - - - - ~ - - - - L. - -
1/26/70 - - - - - - - - - - - - -
2/5/70 - - T T -
3/25/70 3:20PH High +5 54,0 43.0 - "15.5 - 7.7 - 0,00 .18 O. cov 1.8
by/13/70 10 :39A0% Low *2 54,0 50.0 - 14,2 - 7.7 - 0.00 .09 .16 2.3
5/20/70 1:52PM High+2} 66.0  63.0 - 4.8 - 7.7 - 0.00 0.00 ,08 2.8

111,



- 112,

)
. TABLE 28. Nutrient inalysis Jeta Collected &t the
_ Gerden Siate- mmwwdm% Bridge -Station. azmnﬂv
) Tempéerature mepSpdw R ey wm%rwm ﬂqu
. o A9FD .. .(9/00). H Depth (0ftho)
- Tide-- - Alr Sur. Bot. Sur. - mow T 4wwn. 1 v sur. Sur.
High 2 65.0 65.5 65,0 21. 8 20.6 - . 20 e e -
- Low +2% 45.0 57.0 - R 0. oo .26 .16 1.1
Low 6.0 51.0 - ,Hm 7 - 5.4 - - 0.00 0.00 .36 2.0
.hoa +H 37.0 37.9 - = - - - = o.oo 0. oo 5,60 - 3.6
mpms +m 54,0 44.0 - 5.4 - 2.3 e o 00 . .Nm 0.00 .48
M\mo\qe : 2:11PN - High +2 68.0 _66.0_ - Au qu -~ 7.t = o.Oo. 209 .40 1.3
TABLE 29. Nutrient Analysis Jata. ooppmo«mn mn the
/ Lower mmsx Bridge wﬂwepoa ﬁzwnAcu -
amsv Hmdswm mmwws»n% _ NO amu. wo wwﬁ
. e L m D B (®/00). vm Umvas uww,‘ pxmg ww:ov wrw
o BXEe - gzenaw L Alr _.msw. Bot. Sur, 3ot. Sur. Feet Sur. mQWﬁ,:mcH. __Sur,
Numumms_. High 1 65.0 65.1 65.0 6.5 g.3 - 5 Y ) L
12:53PH  Low +3% 45,0 s5koO - . - - - -
24012V mpmw+m 44,6 4.0 - - G
1127P8  Dow +3 34,0 36.9 - .20 .1
u ;00PN High +2 50.0 30.0 - <0, 00
2108PH  High+4% 32.0 31.8. - NITS S 5
L:10Pi; High +¥ 52,0 46,0 - <0, 00 i}
1142241 Low +%. 5640 52.0-- - - «0,00 P
.2139PH . mpms+um. 78.0 67.0 - <0.00 7



“PABLE. 30.

“Chlorinated Hydrocarton woﬁsawps:wwmmﬁmmuom fish
lica River "‘Estuary

- .collected .in Great Bay-iul

1969 and 1970. _
| R BHC BHC . BHC BHC BHC HEPTA . . DOT DDT DOT
Station Date Tissue* Alvha Beta Gamme Delta Total Fpxide Disldrin DDE DDD (pp') ﬁobav_aOﬁmH.
cape Horn 6/22/69 VPB <,01 <.01 <.01 <.01 <.01 <.01 < .01 .15 .14 .27 <.01 .56
B-2 Spearing. o . B T . |
5/13/70 WPB <.01 <.01 <.01 <.01 =.,01 <.01" < .01 .14 .08 .10 < .01 .32
Spearing : , .
Landing 10/14/69 “PB <.01 <.01 <.0t <,01 <01 <,01 <,01 .20 .08 .25 < .01 .53
onmw Mﬁmmwpbm. U - R o
« _ 3pearing N ‘ _ : o . : _ - . e
Graveling 10/10/69 WPB <.01 .01 <.01 <.,01 <,01 <,01 <.01 .17 .13 .25 < .01 .55
Point Spearing S E _
. B-5 7/13/69  WPB <.01 <.01 <«.,01 <.01 <.01  <.01 .13 .08 .13 .07 < .01 .28
Spearing _ , v .
Lower Bank 9/24/69  WPB <,01 <.01 <.01 <,01 <.01 <,01 < .01 ,.um .02 .22 < .01 .56
wwH# Alewives : _ _ : . , : : :
5/13/70 = 4PB <.01 4.01.<.061 <.01 <,01 <=.01 < .01 .25 .05 .71 .11 1.12
White =

#*  Yhole Product

rerch

Basis (PPN)



TABLE 31,

State of iew Jersey owned land within
boundaries of Burlinston County.

Total . —

(1) That 7,000 2dditional adres of Lebanon State Forest are

situated in Ocean County adjoining Burlington.

State Forests Locations screage
..LebaﬁonIState Forest Woodland Township 13;64£», .

% Femberton Township 1,465

' ’ Southampton Township _79 '

‘ , 15,185
Penn’ Forest Washington Township 2,958 '

l : 2'958
Green Bank Forest “Washington Township 1,533 1,533
Bass River Porest Bass River Township 7,604 '

- : woodland Township , 30

‘ ‘ v 7,634
Wharton Tract Bass River Township 2,245
Shamong Township 16,183
Tabernacle Townshlp 10,015
Washington Township - 41,185 _
lkedford Township 1,547
‘ : ' 71,175
§taté Parks
Hount Laurel Mount Laurel Township 19.75 19.75
Historic Sites
Carranza Jemorial Tabernacle Township 10.00
Lawrence House ' - Burlington City 241 10,241
Fish. and Game Property
Kedford nedford Township 214.10 214,10
Total 98,729,091
NOTE#

(2) That 10,088 acres In stlantic County and 13,513 acres

in Camden County comprise the balsnce of Wharten Tract.






 'FI6.2.  PROFILES OF MULLICA RIVER WATER QUALITY
‘  STATIONS AT MEAN HIGH WATER

—

20

_;"__L_4o | : |




'PROFILES OF MULLICA RIVER WATER QUALITY
STATIONS AT MEAN HIGH WATER e

X




. 3JOVM3S

1INV

“






© @ WATER QUALITY~PLANKTON STATIONS
‘@ WATER QUALITY STATIONS E
SHORE  STATIONS'

f A—ﬁz!ommnomcmmm
’ NUTRENT WATER QUALITY m—.bﬂozm. ;

Ovumnozupm,\ WATER ~ OUALITY ~ §TATIONS.




e
,\J M N
i .
VU O
T
BEACH nAvEN -
INLETH




TRANSECT PATTERNS USED’
.GRE 9




e A e o o 8 o e R £ i 2 i o s




. - bf;o:;;‘."% SATURATION

20

m._m,_ m

lit.anm.bnm 90 o .w)ﬂ..n)joz N)mem FOR GREAT BAY -

.;.Zchn) D_<mv, mm,,.cnb,n4. x‘UmnmimmD 1968 . .Pno:mr

STATIONS

_ TRIBUTARIES

| z_rnnr 33
20
joo|
60 .
1 4
| 2 4 o 3 .6 9 1Z 14 17 BO Wo
_ . BAY - "RIVER | _




4 raga PR

B ¥ + . .

) : iy mm .N i \N.IOQD CTEM VN.D.)._'Enm, ....NWNN..DDU~ZO ON
: . e e LITTLE EG8 INLET, £-21/-69

[ _/ T ‘ “ -

e B o ‘ : L R , SURFACE

BOTTOM

80

60

. TEMPERATURE

12:00. 7 115 B0 ByS SO0 LIS VB0 BeS foop MiF J2B0 1es 300 U 430 LS $:00
CAM . AM AM AM AM AM MM AM AM. AM. PM PM  PM PM PU PM. - PM

TIME



SALitM LY

Fe 8

AR
e

LITTLE EGG

12 HOUR SALINITY RECORDINE ON .
INLET 8-20-09

&2

BOTTOM

SURFACE

-~

IR ..A..ﬂ“. \N..QG \..\Mt N.WO U-.(M\ - 1“1..00

AM AM AM  AM  AM

Su5 130 Qs 1000

AM AM AN AM
TIME

IS 123D - 45 . 3100

- AM Pt oM PA .

g5 &30 4S5 800
Pm PM  Pm PM



um,\wh_AnﬂwouAurn 4

L FiG-9 FisH FACTORY
- .MONTHLY MEANS ¢ EXTREMES

UNO. . i .

TAN]

FEB. _

A

. a“ A APR:. o

. ‘\qczml.v

“MAav Lo L

/969

AUG. 4 - :
e ” . (N0 DATA)

| SEPT

: | nvh“.q...‘.wl..,

Nov. -

DEeEC. §
TN
FE®.

MAR. |

1A

vwib - W»U - .W.b

MAY SR
b ‘ 50 40 L



1968

4989

/970

- Fic 10

(NO DATA)
OCTOBER

. OYSTER BED POINT i
MONTHLY MEANS & -EXTREMES

“F

70

sy



/968

. MAR.

DEC. |

JAN. J

FEB. .

% APR. ]

/969

/970

FEB.

-~ MAY |

Jue.

AUG.

SEPT.
ocT |
NOV. 4

oec. |

TAN.

MAR. _
,\__,,,Hhﬂvnw i

MaAY.

G Fic il

(N0 DATA) .

. OCTOBER

LOWER BANK

.. MONTHLY MEANS § EXTREMES

36 4c 50 &0

oF

7o 80



7969

7930

. -MANASQUAN COAST GUARD .
.~ -MONTHLY MEANS $ EXTREMES

33

N o | 7o

8o

P



7969

/970

LT . Fic 13 RT7o BRiag
RV _ L . _ Y MONTHLY MEANS ¢ EXTREMES

NoV. | (N0 pATA)

DEC. ] - .
TAN. [ —
FEB. - —

MAR.

APR.| o . IR

may. | . : : L .

U\C.z. i ’ | . ‘ . : 2

) ‘ 30 40 5o 60 70 . 8o 9o )
] o : E . op



18705

Y 75 )

oC
oF

"MONTHLY MEANS ¢ EXTREMES ™

&

S



/970

°F.

70

- Fle. 15 : STATION M1 HAVES
TR ~ MONTHLY MEANS ¢ EXTREMES
TAN. | .
FEB. _ R
MAR. | o S
APR._ (No- oB...Pv _
MAY _| —_—
Thre rl.||..rnl
30 40 50 . 60 8o 90



. /96‘9 .

riG. e o < -
, : MONTHLY MEANS ¢ EATREMES

peC. | '

MAR. J . —

Tun.{ —_—

oF:



-

Fic /7

15’ AND Bor‘roM" :

3 - SURF’ACE
I5'= 18’ MARK
8 - BQT'TOM

DISSOLVED OXYGEN

cou.le cove VERT'ICAL 51-qu SURC"AC.E
- TANUVARY 1959 "AND (970
—
el B -~ -\
45T \\
b N, | E
o 4of ~ o _
; 6 _
C 15 - LT
’,5- N \\‘\ . -
: S LT
| A ~ .
job___ - = ‘ .
B < _}{9 Fs %9 )59 /& 9 };o B4o 24,
25
20|
/f;
S
é\ /Q.
. 3—_
My Das %y U9 7R }’9- o Ko B P
' | | . SALINITY
/5 o -
J0l .
o 5 - ' M~
E . "" ‘5"", \\\
) Q ,vf"", ’:\' - “\
:,. . . : \~ R
s, B - ~
~ W D %s ’79 /9 3 o Ste Do



oebs SHLNoW _ .. o 676/

b
e ¥
b

)

8 L 2 g . * 1] r4 ! rdl
i i - A

LA TN HIWNZL

NVI20

. o6l HIIvY thQmE. 8261 - QmmE,WJmQ EQQQ .w&:#wu.m&imwh
NWY320 2Ficd T BRUE ALY DLNYILY anv AYNLST BIN2 - .
403.35 AvE avayo =O mmmE.(MNQZMh QHAAH IoVLHAS NVIW m F S &



&

- COg

PPM

8

IEE L SR

4

12

to]

16

FIG. 19 — surrace coa RANGE - MARCH 1949 - MARCH 970

STATIONS
! |
I. UPPER BAY - B-1,2
2. LOWER 8AY -B-3,4,5
3. DOWN RIVER ~ R-0,3, B¢
v R-év‘ L
4. UP RIWVER -N-O,R-9,12,
407,

2 3 4

CTATINANG



0L6/ ONY 6367 AUYDLST HIN VOFIIN - AvE VIO

N : Co € ) & y s .
40 SYIULYM-FOVLINS IHL NI TFTOAD od amv oN  OZ DI -

sz

pn .O.Q.Q,..v
N ) Nw.

05"

Qh-\

Wad



. ‘MULLICA RIVER-GREAT BAY
. " . ESTUARY SR
LPLATE— |  MNIMUM MEAN. SURFACE .
.. ISOTHERMS ‘w,maomomn,&mw_r..._” TN

' DURING AN EBBING TIDE =+~







" MULLICA RIVER-GREAT BAY
) ESTUARY
SPLATE-2  MINIMUM. MEAN SURFACE

s -

f. ' -ISOMALINES RECORDED APRIL, [570 »
, DURING AN EBBING TIDE =  ~7

LEGEND
L YE MARSH







RS LI

 MULLICA RIVER-GREAT BAY ~. .-
s 77 ESTUARY - 2T
PLATE-3  MAXMUM: MEAN SURFACE
.- ISOTHERMS:-RECORDED - AUGUST,"

¢

" LEGEND
sep " MARSH




> X 7

OCEAN

© BEACH MAVER
INLET.

ATLANTIC

UTTLE EG6

N

. 7 m . A o S - - A 2 . Ry N _l_._l_.fm )
e Y T B PR G N B . . N T . - : -




. MULLICA RIVER-GREAT BAY.
. ESTUARY

PLATE— 4  MAXIMUM MEAN SURFACE %
ISOHALINES RECORDED JUNE;:I889
DURING A" FLOODING TIDE:

e

LEGEND
res MARSH




- BEkEH wavEm
T




Phase III, Use otudies

Paul E., Hamer

INTHODUCTION _ »
our survey of the use made of the rullica Rifer-creat Bay .
Systeﬁ was limitedeto the tidal waters and their adjoldihg marshland

by pfactical limitations. 4 survey‘of the entire watershed was im-

‘possible since the costvof manbower.would be prohlbitife. Coveringf

less “than the entlre watershed introduces problems of defining
boundaries. The upland edge of the marsh 1s.a clear-cut natural
boundary, and'the entire.area within this boundary 1is open, making

1t_easily observable from an aircraft, It 1s also-the area that is

- most oiosely related to, and which has the greatest immediate effect

uponﬁ the estuarine resources. This study constitutes‘the most'oom—
prehensiVe one that has been focused on :lew Jersey '8 estuarine areas.
A prev1ous study (Younver and damer. 1954 Younger and%Zamos, 1955)
covered the‘marineisportefishery of the btate'tn general butuwas_not
desiéned'to reveal the extent of sport fishing in 1ndiVidua1-estua—
ries. Jther studies,'oonducted in New.Jersey, have conoentrated on

a paftioular sport\of soecles. In the study hersin described. we:

'have endeavored to study all of the important reoreational and voca- -

tional actlvitles conducted within the study area throuwnout the year.

ACEINIWLEDG AM ENT3

A number of 'individuals have been involved ih this program.
The study was begun ty Charles Ritson, who was inducted into the
Armed Forces shortly aftef'the'project'began. ROdgersfg. Tedd con-

ducted the work until his transfer from our dureau. The survey was

ﬁfinally completed by John ¥eClain. Russell Tilton assisted with -

field samplingvduring thHe entire study. ‘Final analysis of the data
| : i



waS’cgrriéd,out by the writer, wifh‘the~aSSistance of' Férdinand

hetzger.

ﬁTheumanadays 6f“act1vity;expEnded!1nﬁtheipn6ﬁéct*aréafWé$e
estim&téd?ﬁrom fltght counts, while the estimé@ed.ha?#bstJWaswbéééd
‘on créel:and bag checks. Sampilngrtimes»and«plabestbiefréhdé@iYE
choéeﬁ.. |

For. each. week of the: survey (with the: excentrbn of - January
and February) two: week daysugnd onevWeekendndayzor~hoiiday we;ewran~
domlypchasen forwéer1a1:Survéys. ’During~Janua¢yvandfF%bruary three
days:ﬁermmonth;fonevweekendsand»two weekydays.'werersbhbduled. - The
sfartingftlme for*eéch of thesemflightfdays-was~al$o randonly chosen
between the hours of 10 A.u. and j:Pmu..vstnbeithis-waév%hQWn to be
the.greatest-activity perilod of the.day (Br1ggs:1965)g

'Flights fdllowed-aspredétermlned paﬁh unless! it was neces-
sary-&b.déviate‘to‘gét'completeucoﬁnts. This occurrad: when large
numbersaof boatsg: could not be- counted on*oneapassw or when-cloger
observati@n of” marsh~areas was: neces~aryﬁtbvﬁtnd~Wate¢Fbwl hunters.
The flightrpattern.geherallywadhemred&to:bﬁgan<at Erigantthe Chanhel,
Fromaﬁhére~the-ob9émver'freW'tONthe:tbwnibf‘Oyster Creek, then.across
the s%uthemnipartrof‘Great>Bay-toithekLittle»Egg~Coasthaard Station.
He thén?ﬁrew*tolGrameling~’oﬂntwandﬁupﬂﬁhe.h@l&ﬂCaﬂhivérwtO'th@ towh
of Gﬁéenﬁ@hnk,=a&raésvcouhtrywtastheitbmn4bfrMa@tng?ﬁ&meﬁwandﬁqun
the wédingnﬁiver,'over4the§£assﬁREVEr,'ovérvtowand.albng/Great?Bay
Boulemaid?@bnfhaﬁmoumhuof.Li%tIeﬁﬁggQLHME$w‘e@mpiehingﬁﬁhe‘c;rcwlt;
See Figure: 1. | |

;Tli@htﬁtfm nwas~genera11y"a»little»more than~ona~hour. An

altitude of-ZOO\feet was. foundl to- be generally«desirable, but



: . 3.
occasionally lower or ‘higher altitudes were used dependinv on visi-
bility and the kind of activity that was being enumerated at the
. moment. | | |
i To facilitate oounting, the study area was broken up into
readily definable sectors. Counts were made for each activiuy in
each sector and recorded on a field sheet. The data was sunmarized
on afmonthly basis for each accivity,in each sector, with Weekdeys
and neekend'or holidays kept separate; ileans for weekdays and week-
end-holidays were then multiplied by the number of such days in the
month on which no flights were made. This figure was added to the
actuelvflight totais to arrive at en estimate for the nonth; The |
estimate 1s considered to be a minimal one, representing only the
number of man-days during the peak use perlod. There ie no- dcubt
that indivizliualsv entered and left the study area both before and
after the peak use period, but we know.ofino practicai way'cf esti-
zating this minor fraction:of‘the total use flgure. |

‘ Creel and bag'checksvwere schedhled‘on the.same days as
flight counts, and on two adcitional randomly chosen days per weelk,
or these five days,. three (randomly chosen) were sPent interV1ewing
boat fishermen and two interviewing bank fishermen, except durtng the
hunting Season when the number was reduced to two and one, respec-
tively, end the other two days were devoted to hunter interview;.
Bank rishermen 1ntervie«s ‘were scheduled by selecting the starting
point on the route, and the starting hour (between 8 n.“; and § 2.il,)
randomly, For each prarty the-interviener récorded§ time of inter-
view; numberlof englers, number of hoursifished, the number of fish -
of each_species taken;‘and the angler”svplace of.residence; Enough

'parties were interviewed “just as they were leaving® to provide a



substéﬁ%ialﬁestimaté of the average number of HOWFS 'fished per arigler-
day. |
"Boat - anglers were interviewed for the same 1nformation agt

‘ﬁ‘ .

bank fishermen elther when returning- to a randomly chosen*access

PQinty«Which'Provided‘complete trip data, or on the wateri It’ is’ felt -

that tﬁé%fﬁdomﬁleté’intervieWS'Wéréfthe*bést way.tc'inﬁlﬁdb“angTé¥§ﬁ
who didinbtwuse~the pﬁblic acéess points in our surveys - ;
The mean number of anglers per boat, -derived from creel cen-
sus- data, was used to convert the boat counts obtalned in the" aerial
survey;to mah-days of activlty. - - T
| ‘Hunters were 1nterv1ewed at randomly chosen agcess’ points
at thﬂ efid of their day, for the game-basic 1nformatlon ‘as” the fisher-
men werei , » ' | |
Harvest estimates herevobtalned by’multiplyiné the average
oatcﬁf(of-kill) per man-hour’by’the»avérage'numbér of hddré“per'tfip,
and this flgure was tben multlplied by the appropriste activity esti-
mate obtained by the flirht count. .
The following definitions weére usged' in the study: .
Barnik- fisherman ~ any individual fishing without a boat.
Boat’ fisfierman - any“indlvidualwfiéhihg-ffom"a bodt of any |
s&zé*dffdéscfiptioﬂ;
_ BSating - any boat, - thé otclpants of which weréd not ob-
v@éﬁﬁiﬁ?eﬁéégéd‘1n,'of“abdﬁfﬁté'engage-in}'fishing;\shellfishlng.
wateéP sk¥ing of huntingi | |
Catch/effort - avérage ‘B EFTof V1 SHT caliglte per” hour spent
fishing, fishgper-man-hourr' “. |
31Fiéﬁyaﬁglér%-waeéragéinamsér*of'fiaﬁ*céﬁgﬁﬁ*parftrip; fish’
perﬁméﬁﬂdé§?»

1R

o



Other (Use) - actlvltybthat was @nkﬁoWn or which did not
_'flt in one of tne categories listed. Inclﬁdes, but is not
limited to, sightseers, bird wathers and other natu*slista.
. non- fishermen attac“ed to parties of bank flshermen. ete.
Shellfishermen - any 1nd1v1dua1 harVesting clams, oystcrs.

'scallops or mussels.

 RESULTS

Use Lstimates

L total of 115 flights was completed out of 138 which were
}scheduled. The remaining‘23 flights were cancelled because of un-f
favorable weathei conditions. Ho adjustments were attémpted ln‘comg
piling the data.'xlt would be reasonable to conclude that if counts
could have been made on these days, they would have had a tendency
to bé lower than everage becagse:of‘weather conditions. By elimina-
ting these low counts, the sstimates derived from the remaining data
woula be increased slightly. Since we know that our estimetes were
-lowe;ed becauses of our inabillfj'to‘measure the early mcrnlng, evenins'
‘and Eight ectlvity;‘an increase resqltlng frcm the eli?ination»ofy
these low counts would be negligible. | | .

; Our monthly use estimates and their totals ére presented in
Tablé 1. V,It is interesting to note that fishing was by rar the most
importanc activity, accountlnv for 70w of the total. This ls a
minimal flgure since we know that a substantial proportion of the
boaters. the second 1argest category. were actually fishermen under-
way from cne fishln aground to encther or between fishling grounds and
a lahding. The monthly_eir*count suﬁmaries upcn which these esti-
ﬁates'érevbased_are presented'in Tables 2 through 13.: These Tables

show the activity by sector for each month. Tables 1&, 15 and 16



6;“

present the distribution of the three predominant activi Tes,1boat’

fishing. boatinzg and bank fishing, by ‘month and sector of  the- estwdry*

in the~origina1 count form. The data: indicate: thwt ‘Great: Banys By ff‘-
fer the most popular boat fishing ares, with: the: Lowéridiirllica RE sver
and the Brigantine vildlife tefuge. (actually, the. portiom of tﬁé%‘i'
Intraooesteiqmaterway‘which_passe91through theﬂRefﬁ@%%moﬁ“seoonéﬁfy“
impontanoet.cBank fishermen preferred Great Bay Boulevard by a subz:
stantial margin. The.Middle‘MullicanRiver“w&sfsecdn@&b&tfoné%mugﬁ°bg
| bear ;in mindytheﬁfaot~that two-thir&S%of‘the?aotivityfeht%m%&{in this
oategory-yassicexfishing‘in»Jenﬁerya ThewLOWer*M&llioavranked*thirdi
Greaﬁ:Beyvrankedlmost.important-in the*boatdng?cetegorfW Sinoéﬂit
is known- that a substantial proportion of’ the boaters wre actually
fishermen. one would expect & relationship between boat! fishing areas
and beoating. -

Our shellfishermen estimate is probably low because much of
.this activity is carried on at the- lower half -of the t¥dal: oyole and
only, about: half of our flishtsvcouldvberexpected:to>fallkduringsthis
perié&; JAs would be expected,. the data: show' that: this aotivity wegt
puxsucd Ain. the Gregt: Bay and- Brigantine Refuge sectorsg. ;

Waterfowl hunters.: were: found: to: be” difficult -to oount;
oinoe the prevailing method™of hunting: involves" attréacting the birds~'
with decoysﬁto the: hidden. huntem,. the“skillful ‘hanter: 1s> hidden from‘

aerial observation byumen ory blrdi.

- THe: estimated grand totaliof 129,698 ‘nan=days-for all kinds
of activitymisino doubt JTowdfior:: theriréasons: a&ready«mentioned It

PTObablﬁﬂgﬂnﬁbﬁf1ncﬂeﬁ&edwb¥xIﬂfpemcentwwithnEitt&ewdangeruofﬂoveri‘

estimetingy: -

wmi&eftheser%mwwestmm@teeﬁmmght&beﬁdohbidereﬁﬁaﬁiihdicétionf

“
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7.
of serious shortcomings in our method, one mast bear in mind the fact
» that~a system designed to measure ‘everything must be a compromise
K'and expeoted to fall short in some areas. The only alternative would
be separate surveys. cach of which would be focused on one or perhaps
two closely related actiVities. “very effort will be made to 1mprove\j
our techniques in future surveys. .

¥
‘Harvest sstimates

. Creel CenSus results, erpanded to‘the extent of ourfuse
estimates, indicate that about a million fish are taken by anglers
from the Great Bay-nullica sstuary in a year s time (Table 17). The
catch composition, in terms of the nuinbers of fish actually censused
and in percs ntages, is presented in Tables 18 and 19 for the boat
fishery and the bank fishery. respectively. For boat fishermen, the -

‘ blowfish made up more than’ half the total catch followed by whlte
perch, winter flounder, bluefish and striped bass, in that order. |
Bank fishermenh(includingkiCe fishermen) caught moStly‘white perch,
with winter‘flounder; blue crabs, anq blowfish following in descending
order of importance. | ‘ ‘ |

%aterfowl hunters averaged about one bird per trip over the
entire season . Actually, uccess was low early in the season with
the highest bird per trip.ratio at the end of the season., This 1is
shown by data in Table:ZQ;,'Tbe;$eptember_data réflectsiconditiOns in
1969, but should_not'be considered typioal; ‘Clapper rail‘populations
were at an extremely'low leVelrthat year, and'in add*tion. most of the
birds moved south because of cool weather imnediately after the season
opened. The remaining hunting'data is considered typical. Table 21
lists the_species takeniand the 1mportance of each in the hunter's

“~bag. | \ | '

121,
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-+ - TABLE

2. honthly Flight Count

smamww -
_ Fullica River ——— Wading Bass Grezt Bay Brig. _
_Upper liddle Lower River River North Refuge Total -
No. % No. % No. % No, o No. % No. m %o No. %
*Ice 10 100 1150 100
momw 0 -
Boating 0. -
Shell- _
-fish 3 100 3 St
Bathers 0 -
Water
Ski o -
msadmwm 0 -
Onﬁmwm
Total - - 0 1150 0 0 0 3 - 0" 1153
Percent . - - 100 . 100

2

* Ice Pishermen

100

123,



TABLE 3. lMonthly Flight Ccunt Summary - -February.

iading  Bass A
River _ River = North

% No._% No. % do. & Yoo %

Total

-3 75

3 106 | 3 100 : 1 .25

8 100 6 666 5 62.5 19

5 . - 5 3 2 L. 8 g 9 8 W7
00 100 100 100 100 100 99.9 99.9 - 100

12y,



'~ TABLE 4. Mcnthly Flight Ccunt Summary - Kaxch,
Fullica mp¢mwv | zmauum Bass Great Bay Brig.

Upper Middle Lower River River Nerta South Blvd., = Refuge* Toté, .

No. % No. % No., 5 o, Z No. % Wo, & No. % Wo. 7 No, %. No. "~
Bank . 65 51.6 11 47.9 15 14,1 . k7 88.5 238 50.7
Boat 1 33.0 48 38.1 7.30.5% 2 100 53 50,0 «um‘ﬂw.m 6 3.6 - 149 31,7
Boating 2 67.0 9 7.1 3 13.1 1k 13,2 7 15.9 3 1.8 38 8.1
shell- - . n o o . .
Bathers |
Water

Skt
Hunters
Others 4 3.2 9 8.5 2 4,5 10 6.0 25 5.3
Total 3 - 126 = 23 -0 2 - 106 by . 166 o b70
. 100

Percent 100 160 - 100

® ot included in this survey.

100 100 - . 100 100

125,



TABLE 5.

Fonthly Flignt

Count Summary - April .

Mullica ww<mH Wading mwmm Q1om¢ wmd mHHn.

Upper- - zpaawm -k m+<mw mp<mw 20H¢a South ... ww4a‘a; Rafuge Total

a_.h‘aﬁmm¢ zo. Ao.~ zo.wqﬂ. afﬂ_h;%x .zo.flﬂa,gZQ.‘:$pu N3, Z.
mmmw 8 47.1 10 61.6 40'13.8 1 9.1 3 15 - 38 4.9 451wy b g0 679 29:9
momw m 5 1 ,No uu 2 NS 75.1 9 81.8 10 50 mom 78.1 230 610 36 78 68 68.7 1256 55.3
w_omﬂsm 1 s 9 7 3.3 3 1.1 01 9.1 7 35 30 3.9 78 207 10 2.2 166 7.3
110 14.1 24 64 31 31.3 165 7.3
k1.9 4 0.2

17 211 289 11 20 778 377 460 99 2270
“ 100 100 100 100 100 100 00 100 . 100 100

126,



.- TABLZ 6. uzoﬁﬂrH%;wH»mww ooﬁ&w.mcsemww‘luztm.
zcwwwow River ~ Weding Bass . . ) Great Bay - Brig, ) .
Upperx Kiddle Lower River - BHiver North - South Blvd. Befuge .  Total
"Fo. % No. % No. % No. % WNo. % No, % No. jp No. % Mo. s No. %
Bank 6 L0 140 65.1 117 49.1 10 55.5 " 22 3.1 4 0.8 228 69.1 527 22,7
Boat © 3 20 57 26.5 79 33.2 5 27.8 . U476.67.6 399 80.9 37 .ii.2 145 50.8 1201 51.6.
Boating 3 20 17 7.9 38 16,0 3 16.7 5 100 51 7.2 73 148 19 5.8 24 8.4 233 10
Shell- S o _ . _ S
fish - o 3 1.3 _ 154 21,9 16 3.2 1 0.3 111 38.9 285 12.3
www:mwm “ - _ ) _ ,
Water
Ski
Hunters .
Others _3 20 _ 1 0.5 __1 0.4 ISR, | § 43 13.0 _5 1.8 _ 53 -2.8
Total 15 215 . 238 18 5 703 492 328 285 2299
Percent 100 . ' 100 100 100 © 100 . . 100 100 . 100 100 . 100

127.
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TABLE 7. . -honthly Flight Count Summary - u¢5m.

& - No. —F Nov. % Né.. % No.

Bank = 8

R -

Joat 1

3oating 32

67 W27 29 11,8 4

33 21
W 25,5

120 61.8 11

7] K6 23.7 6

1 0.5

33 5.2
387 61.5 696 82.8 13 4.3 101 35 1362
98 15.6 141 16,8 16 5.6 420

19.0 3 12
52,4

61 9.7 1 0.1 129 4,8 192

43 6.8 b 0.5 b1 13.k 109

12

o 8.5 b2 106 329

12,8
53, 1
16,4

7.5
L.3

6.5

128,

by

21

25 628

100 100 100



.+ TABLE 8.  lonthly Flight Count Summsry - _July.

scwwwom.mm<mw‘ ,‘zmawsm, Bass R Great Bayv Brig. :
Upper Middle Lewery River - Rlver Nerth South Blvd, ‘Refuge Total
No. @ No. % No. % Wo, % Wo. % 'No. % No. % No. 5 No. % Nho. /%
lank 18 31,0 41 29.9 9 5.8 7 58.3 . .. 5 0.7 183 55 | 263 10.9
Joat 3 8.6 42 30.7 100 64.5 2 16,7 1 9 lL21 64,7 57k 86.8 22 6.6 1k2 35.8 1309 54,1
Joating 12 20.7 51 37.2 4% 28,4 1 8.3 10 91 120 18.4 8512.9 7 2.1 65 16.4, 395 16.3
w:mwww o L _ : . , | _
fish 1 0.6 - 66 10,1 2 0.3 2 0.6 193 48.6 264 10.9
Water , | _
Ski 7 12.1 2 1.5 9 0.4
Hunters
Others _9 15.5 _1 0,2 2 16,7 _ I 97 29.1 _ 109 4,5
- Total 58 137 155 12 11 651 - 661 333 397 248
_Percent. 100 . 100 100 100 . 100 . 100 100 - 100. 100 100
) | )

129.



- m . TABLE 9. 305&SHM Flight ooamd szBme - _fugust.

wmmw
mpdmu
20. T

wawm. ] S
mmwﬁmm .‘tHOde
Z.@ & L, . ,.\P\ NO: et i

s o taw i rmreas

m | p mﬂvu%.m. 6l 16.3 2 ,.m\_. 7 10 19.6. . .. 5 0.7 mom pm u . sz 12 o
s pﬂ.w m 3 28 £5 e 219-55.6 11 36.6 7 13,7 595-58.1 567 78.8 60 9.2 216 38.9 1716 45,5
“w,u.m_w  B 26.1 55 30.2 107 27.2 15 50 29 56.8 245 23.9 141 19.6 52 8.0 66 11.9 751 19.9

71 6.9 5 0.7 5 0.8 168 30.2 250 6.2

2 6,7 _ 1 0.1 4 0.7 wo 1.3
107 Ho.m.,. 46 7.0 171 em =3
o o

5 9.8 _ 4 0.4 .3 0.4 19k 29.7 102 18.4 _377 .10.0

30 51 1023 721 653 556 3767

100 100 100 - 100 100 100 100



Y

- .:_..uﬂtwbm, po ‘Jionthly Flight Count-Summary - - Septenber
Yullica River Wading Bass Great Bay Brig. |
Upper Middle Lower . River - River North  South  Blvd, Refuge Total
No. % No., » WNo. % No, % No, % No. % MNo. % Ho. % Ho. » No. %
Bank 5 11.129 33.6 10 6.3 1-7.7 | . 171 53.4 216 13.5
Boat - 1 2.2 20 23.2 116 72.5 4 33.4 356 68.7 233 82,2 30 9.4 86 51.2 846 52,7
Boating 22 48.8 29 33.6 32 20.0. 3 23.1 8 66,6 80 15.4 47 16,6 8 2.5 21 12.5 250 .Hm.m
Shell- | - o | | | -
fish 2 1.3 66 12.7 2 0.7 57 33.9 127 7.9
Bathers 3 6.7 C 16 31 19 1.2
Water R L |
Ski 7 15.5 1 1.2 3 23.1 11 0.7
Hunters -2 15.4 1 0.4 15 4.7 4 2,4 22 1.4
Others _?_15.5 7 8.1 b 30,8 . 92 30.3 115 2.2
‘ Total 45 86 160 13 12 518 283 321 168 1606
_Percent 100 1100 100 100 100 100 100 100 100 100

131.



. TABLE.

bosow

_ Wadihg
River

11.

FoB«SH% Flight Count Summary-

Bass
Rive

T

_Great.Bay .

October.

i Brig.

Worth |

South: -

Bivd, ‘Befuge Total .

Bank_
BoktE

Boating

Hurters

Others

3

Total

Pevcent

e

. %, No.. &

‘20.

Tl

&

zo.. .

v asnd

20.;u

E
27.7
27.7

33.3 19 29.2

N
8
62
27

2

8
62
27

62 83.8 10

1 1.4 5.

11 1b.9 7

14,7
20.6

2.9

Noot

54 32.0° 36 32i1
31 18.3 30 26.8

B4 49.7 5 k.5

ro 35. ﬂ

" No. % NoL: p No. :© %

105 30.6 118 11.6
23 6.7

10 2.9

11 9.2 210 20.6

17 14.3 143 H:.o

1 0.3 17 14,3 109 10.7

160 46,6 74 62.9 36.0

3 5. Boo 11 32.b 1 o[m :p 12, 8 53 . 5.2

.mm

160 100

100

100

74 b

100

100

169 112

100 100

uﬁu 119

100 100 100

132.



Bank

Boat

Shell-
fish

Bathers

Water
Ski

Others

Total

Percent

TABLE :12. -- fionthly Fllght Cocunt Sunmary - .zoqmadmuj.

-~ Mullica River Wading  DBass Greet Bay Brig. o
Upper flddle Lower River =~  River North South Blvad., ‘Refuge Total
No, . & No, Z No. % No. % Wo. &% No. % Ne. Z No. Z No. % MNe. %
3 4.5 204 73,9 207 28,2
24 43,6 9 13.6 24 25.6 17 32.1 4 1.4 4 12,9 82 11.2
mowwwam 1 33.3 uu_ 5.5 17 25.8 L 4.4 4 80 22 14,3 29 54,7 4 1.4 11 35.5° _ou_ 12.9
4 6.1 105 68.2 14 45,7 123 16.8
0 0
0 ¢
Hunters 2 66.7 27 40.1 32 48.587 956 1 20 3 1.9 7 13.2 39 1l.1 198 27.0
1 1.8 _1 1.5 25 9.1 2 6.5 _29 4.0
3 55 66 91 5 154 53 276 31 734
100 100 1C0 100 100 100 100 - 100 100 100
J .\
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e MUL1YGE RIVER

"TABLE

fiddle

Lower

Wading

- -River _

Bass

River

... Great-Bay.- -

13.  Monthly Flight Count Summary -  lecember.

Brig.

Nozth -

South.  Blvd. ..

- Refuge-

-Total

_do

o T

Ho..

ar
e

No.

223

£

Wo.

T

oy -

% Wo.

Rt
Boatirg
She1lrtsh
Batheis
waber Ski
Auntais 6 160

Others .

.

¢

12 33,3 13

2.8 4 13.8

17 .2

16.7 12 41,4

44,8

79

100

L To. 3 Wos %

23.1 6 54.5
65.4 2 18.1 1

1.5 3 27.3 13

6 .6

4,3 6 4,6

17

38

26
0
0

56.5 118 90.8 247

- .m~,

‘Nlm

72.2 "

New

1:60

%

29

100 100

79

100

100

26

11

100 100:

23

130
100

342
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.w:;whevmhm H:r;mbwmawwdsmwosﬁow mowd“mpnspsw Uq.umowoa and ficath.

Mallica Eiver - Wading Bass  ___ ' Creat Bay - Brig.

Upper _ HMiddle =~ Lower . River Eiver - North  Scuth  Blvd, Refuge Total

No., % Mo. 5 No. % . No. % No, % - No. k -~Ho. % Ho. o No. b No. i
umsmwww h . . . : C , | _ N . : 0 0
February . - .,._w, - o T - 0 | 0
karch 1 3.0 48 14.3 | 7 orw. - - 2 6,0 .mu‘ w.m 32 1.1 . 6 2.6 149 1,8
April .m 2k 2 ,No,mo.u 217 23.2 9 20.9 10° 30.3 608 mo«; 230 8.2 36 15.6 68 8.7 wmmm 15.5
Lay . 3 9.1 mw 17.0 79 mJM .m _w;.ﬂ - - :qm,ww“o 399 HmLWa 37 16.0 145 Hmpm 1201 - 14.8
Jame 1 3.0 33 9.8 120 12.8 11 mwkm = m_ 387 13.0 696 24,9 13 5.6 101 12.9 1362 16.6

July. 5 pu.m 42 12.5 100 10.7 2 4.7 1 3.0 421 Hp.p,uwp 20.5 22 ‘9.5 142 Hm.m 1309 15.9 w»
August 13 39.4 28 8.3 219 23.4 11 25.6 7 21.2 595 20.0 567 20.3 60 30.0 216 27.6 1716 20.9 -
Sept. - 1 3.0 20 5.9 116 12.4% - - 4 12,1 356 12,0 233 8,3 30 13.0 86 11.0 846 10.3
ete = - 18 5.4 62 6.6 1 2.3 5 15.1 s4 1.8 36 1.3 23 10.0 11 1.4 210 2.6
‘Nov. 1 3.0 3 0.9 17 1,8 4 9.3 4 12,1 22 0.8 29 1.0 4 1.7 11 1.k 95 1.2
Dee. = = 17 50 = = = = = = = = = = = - = = 17 0.2

Total ;ww. ' 3367~ 937 b3 33 2972 2796 . 231 780 B191

Percent  99.9 100  100.1 100 £ 99.9 99.9. - 99.9 100 - 99.8- 100

L0U4E baa% 11.4% 0.5% . 0.4%  36.3%  3hAU% 8% 9.5% 1005



. TABLE i5. ,meaHHGSnwou of .Boating Uw,wwcﬁoH‘mwn.zobﬂs.

Vullica niver wading Bass . . Great Bay . Brig.
Upper  liddle  Lower River . BRiver North ‘South . Blvd. - Refuge Totel

rad e

No. & MNo. % No. #Z No. z No. 4 MNo. % No. % HNo. E Wo. % No. %
meﬁmwm . - A | N . S | 0 0
February . o - S 0 0
z@ﬁms 2 1.7 9 3.8 3 0.8 | 14 2.0 ﬂ, 1.1 3 2.3 38 1.5
April i .9 7 3.0 32 m.v 1 2.3 7 7.5 30 4,3 78 12.2 10 7.6 ‘ 166 6.5
May 3 2.6 17 7.2 3810.6 3 6.8 5 53 51 7.3 73 waw._“m wp.p 2k 10.6 233 9.2
June 32 22.8 40 17.0 46 12.9 6 13.6 22 23.4 98 14,1 141 22.1 Mo-pc.p pm.,q.u 420 16.5
| 10,4 51 21,7 44 12,3 1 2.3 10 Hpo.m 120 men ‘mm‘pu.u 7 WWWV mm.mmrm 395 15.6
um.m 55 23.4 107 29.9 15 34.1 29 30.9 245 35.2 141 Nmmw 52 uw.u 66 23.2 751 ' 23.6

July

[ BN
i Ny

Avgust

(A5
bR

19.1 29 12,3 32 8.9 3 6.8
7.7 27 7.5 1. 25.0
Hov, 1 -9 3 1.3 17 4.7 & 3.1

Sept. 8.5 80 11.5 47 7.4 8 6.1 21 9.3 250 2.9

7.5 u»__r.: 30 urw 10 7.6 17 7.5 152 6.0"
4.3 22 3.2 29 4.6 L 3.0 11 kg 35 3.7

o~

.9 6 .9 . . 2.7 _ 38 1.5

2
@
fuy
e

Jet.

£ N o B

:G\

Dec. B 2:6 12 J W 2. 2.1

Total 115 235 358 by ok 697 637 132 226 2538
Percent 99.9 100.0 | 99.9 100 - 100.1 100.1 99.9 100.1 100 100

Lot

Ho5% 9.3 1hiF 1,77 3.7% 27.5%  25.1% . 5.2% 8.95% 100%

136,



\ﬂ.,ﬁﬁmnm 16. - Distribution of Bank Fisking by Sector and Month.

% pmged on air and ground counts.

)

cullica River . Wading Bass Great Bay Brig. =
-Upper ¥iiddle - Lower. River River lorth "South Blvd. herfuge Total
No. % zoMT % .ZOW Z Wo. & HNo. # Wo. % o, %Z No. » No. % o, &
Jenuary 1150 67.9 1150 27.5
mmuwcmww - R ‘ i 0 ©
March 65 3.8 11 3.8 15133 147 7.7 238 5.7
April 8 Hu.w‘uwo._ﬂ.ﬂ 40 13,81 & 3 18.7 38.33.6 45 85.1 41k 21.8 679 16.2
zww_ -6 11.2 140 8.3 117 40.5 10 bo 22 19.5 4 7.6 228 12.0 527 12.6
qrsm 8 HmPH_ 67 4.0 23 8.0 & | 16 3 18.7 33 29.2 | 149 7.9 42 100 uwo. 7.9
July 18 34,0 b1 2.4 9 3.4 7 28 s hob 183 9.6 263 6.3
‘august 8 15.1 67 4.0 6422.1 2 8 10 62.6 5 9.4 266 15.6 452 10,8
Sept. 5 9.5 29 1.7 10 35 1 4 171 9.0 216 5.2
oct. 5 0.3 8 2.8 105 5.5 118 2.8
Nov. 3 1.0 204 10.6 107 4.9
bec. 1 0.1 _ 4 1.b 1 0.1 6__0.1
Total ‘mu. 1695 289 25 16 113 53 Hmmm b2 4185
Percent  100.1 100 100 100 100 100 100 99.9 100 100"
1.3%  b0.5E  6.9% 0,68 0.k 2,75 1.5 A4s.A4E 1.0 100.1F



nﬂnkBLE117,_mustimated Total Catch ofiFLsh*gby

January C . Bl790
‘ | ‘ " (lce :fishing)

February - *

March 2,846

April _. : 2,915

Nay . 6,070

Jue ' 2/933

July 5 -"5’36

. August . 8,786

September 7,623

chézober S 1,657

Hovember 7 2,766

December .

125,964

#:Not -enough data, -inslgnificant.

17,232

53,416

(88,235
106,042
384,739

132;566

+ 1102900
 &79720

1%958

—22373
907,281

220,078
565331
29k, 305

1109, -%'10:-7_5,
%1390,,275
Lo 417.-3‘52;

vvthOQ523

’19M377
L, 724

1,033,245

3
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TABLE 18. -Boat Fishing Catch Composition by lonth.

. Janvary rarch April May. _June July
Species Vo, - No., 5 No. % o, % No, 7 o, %
Blackfish - - - - - - - - - - - -
Blowfish - - - - - - 874 71 3,050 91.2 325
-Blue .crab - - - - - - - - - - - -
Bluefish - - - - - - 168 13 156 4.7 2
Eels - - - 11 7 1 2 - L 0.1 - -
"W.Flounder - - 76 74 374 Lo 188 15" - - - -

- Fluke - - - - - - 2 - 21 2.7 69
"Herring - - - - - - - - L= - - - -
Kingfish - - - - - - - - 32 1.0 46
Scup - - - - - - - - - - - -
‘3ea bass - - - - - - - - 2 0.1 - -
3triped bass - - 23 23 384 80 1h 1 6 0.2 - -
Weakfish - - - = - - - - 2 0.1 2
vhite perch 536 100 2 2 - - 3 - - - ”
Other* - = - - - - - - - - -
536 . 100% . 102 100% 765 1C00% 1,251 100% 3, 343 100% L5q _Hoowl
August September October November December Tctal
Blackfish - - 5 6 - - - - 11 0.1
Blowfish 1,259 75k 10 : - - - - 6,272  65.9
Blue crab - - - 98 - - 1 - - 99 1.0 .
Bluefish 16 163 1 - - - - 506 5.3
Eels 25 5 - - 1. - - L5 0.5
W. Flounder - - - - - - - - - - 638 7.2
Fluke . 9 - - - - - - - - 171 1.8
‘Herring - - - - - - - - - - - -
Kingfish. 46 -39 1 - - - - 164 1.7
Scup 4 © 54 - - - - - - 58 0.6
Sea bass 7 - - - - - - - - 9 0.1
Striped bass - 6 - - - - - - 433 4,5
Veakfish 14 56° - - - - - - 7L 0.8
Vhite perch. 86 21 15 _ 109 233 100 1,012 10,6 -
Othexrs* -~ - v g 39 e - - - - - - 67 0.7
: 1,494 1,240 33 111 233 100% 29,559 100%
*# Other includes:  catfish, sea robin, shark, sculpin. : +9, 559



- TABLE 19, Bank Fishing omwow,ooEUOmwwpos U%.zosws.

ums¢mw< Merch April  Lay ~June July

o e T Ton o No., = -~ 9 fio. - Mo. No,

[
=
3G

kR

[9))
W D Qo
' S
Lo N, oW

1 _ 15 ol
237 93 68 18

!
Y
\n
-

B8 S V) GD«J

O OV 4.0

N O L s

N
,|’
W

3 1.2

1 7 10 .3
’ ° 166 68.4

% 10 31 204

, —  — 5 39
257 1005 379 1008 . 152 1007

et

oy
[
PR

October November December

O O
R P o s oy

Lo

kY
LAY

(&)

OpO:
, SBE
S it SRR

s

20 7.6 - 22 s
60 13.1 S P
458 1008 261 100 b13 100% 812 100§
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TABLE 20. - Estimated Total Hunter Man-days
IO and Parvest bv iionth, . .
" September Jctober  lovember December Total
han days 158 421 600 616 1,795
‘Birds : 24 253 - 600 924 1,801
Birds/Man-day 0.16 0,60 © 71,00 1.50 1.00
TABLE 21. 3pecles Composition of waterfowl
' Harvest by Month. .
Bails __Ducks and Geese Co -
. ) Septemoer October Hevember December Total .
Speciés No. A No., % No. %. No. % No. %
‘Blzck-duck 231 38.8 17 18,0 42 34,1 90 30.3
Brant. 1 1.3 29 30.7 L4 35,8 7L 24,9
Bufflehead - o 3 3.8 28 29.7 7 5.7 38 12.8
- Clepper rail 24 100 ‘ o R
Teal, G.W. 18 22,5 1 1.0 : 19 6.4
Mallard 11 13.7 1 1.0 6 ) 18 6.1
fergansers 3 3.8 8 8.5 4 3.3 15 5.1
Widgeodn 5 6.2 3 3.2 5 4.1 13 4ob
Googe. 6 7.5 3 3.2 9 3.0
Scaup: 1 1.3 3 3.2 . 1 0.8 5 1.7
Scoter ' 5 kbt 5 1.7
- Pintail 30 2.4 3 1.0
Gadwall 2 2.4 2 0.7 .
Goldeneye 2 2.4 2 0.7
014 squaw 1 1.0 1 0.3
Ruddy duck : ‘ 1 .0.8 1 0.3
ood ‘duck 1. 1.3 S 1 0.3
Total 24 100§ 80 100% 94 100% 123 10D0Z 297 100%
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